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Ha MaTepwajie, cobpaHHOM c HHTpoflyiiHpoBaHHbix pacTeHHH, HccjieflOBaHa Mop<}>ojiorHa tbihhhok 
y 30 bhaob po^a Salvia H3 11 ceKitHH, H3 hhx y 17 MOflejibHbix bhaob — b pa3BHTHH. YcTaHOBJieHa e^HHaa 
JX Jia Bcex bh^ob cxeMa Mop(J>oreHe3a aH,zipoiiea: paHHee npeKpameHHe <}>opMHpoBaHHa 3anaTKOB 3aaH«x tm- 
hhhok h acHHxpoHHoe pa3BHTHe nepeAHen h 3aaHeH nacTeH nbuibHHKa nepeaHHx tbihhhok. Y SojibuiHHCTBa 
bhaob Ha aSaKcwajibHOH cTopoHe nepe^Hero KOJieHa CBH3HHKa pa3pacTaioTca nepwc^epHnecKHe TKaHH, (J>ep- 
THJIbHbie B npHMHTHBHbIX THIiaX TbiHHHOK H CTepHJIbHbie B IipOABHHyTBIX THnaX. fljIH HeKOTOpbIX BHflOB Xa- 
paicrepHo paHHee npeicpameHHe pa3BHTHa nepe^Heif nacra nbuibHHKa. Bbiacjichbi 5 cipyKTyp hbix BapwaH- 
tob aHApouea maji(J)eeB. Obojhouhb aHApouea b 3HanHTejiBHOH creneHH onpeAejiHJia (J)HJioreHe3 po^a Salvia 
h aH(J)(J)epeHiiHaiiHK) noapoAOB h ceKiiHH. AHajiorHHHbie cTpyKTypHbie BapwaHTbi tbihhhok c<J>opMHpoBa- 
JiHcb napajuiejibHo b HecKOJibKHx (JmjioreHeTHHecKHx BeTBax KaK b OrapoM, Tax h b Hobom CBeTe. 

KjnoneBbie cnoBa: aHApoijeH, TbiHHHKa, Mop(J>oreHe3, aaanTHBHaa 3BOJnoijHa, 3BOJiioiiHOHHBie pa- 
Abi, Salvia . 

U,BeTKH Bcex coBpeMeHHbix npeACTaBHTeneH poAa Salvia cneijHajiH3HpoBaHbi: 
AJifl hhx xapaKTepHbi GHjiaTepajibHaa chmmctphji, Tpy6naTbie nacra, cpocTHOJienecT- 
HbiH BeHHHK h cpocTHOJiHCTHaa nameHKa. B oTJiHHHe ot 6ojibiHHHCTBa poaob ry6oijBeT- 
Hbix hhcjio tbihhhok y maji(})eeB coKpauieHO ao AByx (3aAHHe tbihhhkh npeo6pa30BaHbi 
B CTaMHHOAHH, pQTKQ OTCyTCTByiOT), HTO COOTBeTCTByeT OAHOMy H3 KpHTepHeB CneUHa- 
JiH3auHH ABeTKa no A. JI. TaxTaA^uiHy (1954). O bbicokoh cneijHajiH3aijHH tbihhhkh 
CBHAeTejibCTByiOT ee Mop(})OJiorHHecKHe ocoGchhocth, b tom HHCJie pa3pacTaHHe b hih- 
pHHy AopcHBeHipajibHo ynnomeHHoro CB*3HHKa (pnc. 1, 2). JS&TKe b HanGonee npHMH- 
thbhmx ranax tbihhhkh cbh3hhk conocTaBHM no umpHHe c ajihhoh tbihhhohhoh hhth. 
B cneu,HajiH3npoBaHHbix TbiHHHKax uiaji^eeB (pnc. 2, d — p ) c|)epTHJibHafl TeKa (JiopMHpy- 
eTCH jiHiiib b 3aAHen nacra nbuibHHKa, a pa3pocmeeca nepeAHee KOJieHO CBH3HHKa 4>yHK- 
t(HOHHpyeT KaK «npoTHBOBec» npn onbuieHHH (Sprengel, 1979; U,BejieB, 1981; Oerpn, 
Ifcfiji, 1982; Hedge, 1993). 

OopMHpoBaHHe KOMnneKca Mop(J)OJiorHHecKHx npH3HaKOB penpoAyKTHBHOH c(J>epbi 
b poAe Salvia npoHexoAHJio b cbh3h c npHcnoco6jieHHeM k BbinojiHeHHio AByx Ba>KHeH- 

niHX 6HOJIOTHHeCKHX <|)yHKIJHH-OnblJieHHfl H AHCCeMHHaUHH. Pa3HOo6pa3Hbie cnoco- 

6bi AncceMHHauHH o6ecnenHBaeT namenKa, coxpaHfliomaflCfl npn nnoAax, nacro pa3pa- 
CTaioma^cji, HHorAa apKo oKpameHHaH (JleBHHa, 1957). AAanTauna k nepeKpecraoMy 
OnblJieHHK) (MeJIHTO(J)HJIHH, peXCe OpHHTO(})HJIH5l) CB5I3aHa C (|)OpMHpOBaHHeM pa3JIHHHbIX 
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Phc. 1 . rioJioJKeHHe tmhhhok npw pacKpbiBaHHH ijBeTKa Salvia stenophylla. 

a—e — nocjieaoBaTejibHbie 3Tanbi, e h — bchhhk, 3 ce — 3azmee kojicho CBH3HHKa, 3 m — 3aflHHH TeKa, nee — nepea- 
Hee KOJieco cbh3hhk3, n m — nepeflHaaTeKa, cm — CTaMHHOflHH, m h — cBo6oflHaa nacTb tt»ihhhohhoh hhth. Maciirra6- 

H&R JIHHeHKa- 1 MM. 


CTpyKTypHO-(J)yHKUHOHajibHbix ranoB BeHHHKa h aHflpoijefl (BaiiKOBa, 1998). IIpH3Ha- 
KH OTfleJIbHbIX HaCTeH TbIHHHOK (CBJI3HHKa, HHTH, nMJIbljeBblX THe3A) COOTHOCflTCJI AP>T 
C ApyrOM H C COBOKynHOCTbK) npH3HaKOB BeHHHKa nOCpeflCTBOM M0p(j)0-(j)H3H0JI0rHHe- 

ckhx (no CeBepijeBy, 1939) hjih ^HHaMHnecKHX (no IUMajibray3eHy, 1939) (JwjieTHHe- 
ckhx KoppenauHH (KOop/jHHaijHH). TaKHM o6pa30M, a^amauH)! man^eeB k cneijHajiH3H- 
poBaHHbiM onbniHTejiaM o6ycjiOBHJia o6pa30BaHHe abctkob aoctbtohho cjio>khoh 6ho- 
MexaHHnecKOH KOHCipyKUHH (Meeuse, Morris, 1984; Speck, ClaBen-Bockhoff, 2000; 
ClaBen-Bockhoff, 2002; Subally et al., 2002; Wester, ClaBen-Bockhoff, 2002). 

ripoueccbi cneunajiH3auHH ijBeTKa b cbjbh c nepeKpecTHbiM onbuieHHeM b 3HanH- 
TejibHoii CTeneHH onpeAejiHJiH <j)HJioreHe3 poAa Salvia h AH<j)<j)epeHijHaijHK) BHyipn- 
pOAOBblX TaKCOHOB. 3BOJHOIJHOHHOe CTaHOBJieHHe nOApOAOB H ceKUHH, TpaAHUHOHHO 
BblAeJiaeMbIX Ha OCHOBaHHH MOp(|)OJIOrHHeCKHX npH3HaKOB penpOAyKTHBHOH C(J)epbI 

(Bentham, 1833, 1876; Briquet, 1897), 6biJio CBJnaHO npe^c^e Bcero c (jjopMHpoBa- 
HHeM pa3JiHHHbix CTpyKTypHO-(J)yHKUHOHajibHbix ranoB «annapaTa onbuieHHji». Ta¬ 
KHM o6pa30M, HCcne^OBaHHe ochobhbix 3aKOHOMepHOCTeii h 3TanoB Mop(j)OJiorHHe- 
ckoh 3bojik)uhh aHApoijea no3BOJiaeT npojiHTb cbct Ha OBOJiioijHOHHbie OTHOiuemni 
b po^e Salvia. 

O nyrax npeo6pa30BaHHH aHApoijeji b HCTOpHHecKOM acneKTe mo>kho cyAHTb jihuib 
KOCBeHHO, oAHaKO H3yneHHe ero (jjopMHpoBaHiw b OHToreHe3e AociynHo ajhi HenocpeA- 
CTBeHHoro Ha6jnoAeHH5i h no3BOjiaeT nonyHHTb ijeHHyio HH<j)opMaruno KaK juix cpaBHH- 
TejibHO-Mop(|)OJiorHHecKHx HHTepnpeTaijHH, Tax h aji« nocTpoeHira <|)HJioreHeTHHecKHx 
rnnoTe3. ripocneAHTb HCTopHnecxyio npeeMCTBeHHocTb (j)opM no3BOJiaeT onopa Ha ro- 
MOJiorHH (MaMKaeB, 2001). HecMOTpa Ha oTMeneHHyio B. M. Ko30-]Tojihhckhm (1937) 
orpaHHneHHocTb OHToreHeTHnecKoro MeTOAa b pemeHHH npo6neM (])HJioreHHH pacTe- 
hhh, 6biJio noKa3aHo, hto H3yneHHe 0HT0reHe3a npn KoppeKTHOM conocTaBjieHHH c AaH- 
HblMH CpaBHHTeJIbHOH MOp(j)OJIOrHH AaeT B03MO)KHOCTb pa3JIHHHTb TOMOJIOrHHHbie H 
aHanorHHHbie CTpyKTypbi, t. e. noHm «npnpoAy Toro hjih hhoto opraHa» (riepByxHHa, 
1979, c. 68). 3to h odycnoBHJio nocTaHOBKy 3aAan HacTOJimero HCCJieAOBaHHa — cpaB- 
HHTenbHoe H3yneHHe Mop(j)OJiorHH aHApouea y iuaji(|>eeB H3 pa3JiHHHbix noApoAOB h ceK- 
Ahh b xoAe ero (j)opMHpoBaHHJi, BbuiBJieHHe MOAycoB Mop4)OJiorHHecKoii obojhoijhh h 
aHajiH3 nojiyneHHbix AaHHbix b paMKax cymecTByiomHX chctcm poAa. HccneAOBaHHJi 
Mop<|)oreHe3a h 6noMexaHHKH tbihhhok HeKOTopbix bhaob manges npoBOA^Tca b no- 
cneAHHe roAW Taioxe b yHHBepcHTeTe r. MaHHij (TepMaHHfl). 
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5 

Phc. 2. OcHOBHbie CTpyKTypHwe thiim twhhhok b poae Salvia. 

1 — S. stenophylla (a ), S. taraxacifolia (5); 2 — S. przewalskii (e), S. officinalis (?)', 3 — S.forskahlei (d\ S. glutinosa ( e ), 
S. canariensis (otc), S. sclarea (s), S. verbenaca (w), S. cadmica (k), S. dumetorum (. n ); 4 — S. viridis (m), S. tiliaefolia («), 
S. splendens (o), S. patens (n), S. coccinea (p)\ 5 — S. verticillata (c), S. baldshuanica (m), S. scapiformis (>>), S. apiana (<p). 
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MaTepnaji h MeTOAHKa 


Ha MaTepHajie, BbipaineHHOM Ha HHTpoAyKAHOHHbix ynacraax U,eHTpajibHoro ch- 
GnpcKoro 6oTaHHHecKoro ca^a CO PAH b HobochOhpckc (U,CEC), 6biJio H 3 yneH 0 
CTpoeHHe aHApouea y 30 bhaob poAa Salvia H3 11 ceiojHH 1 (no CHCTeMe Bentham, 
1833): S. officinalis L., S. taraxacifolia Coss. ex Hook. f. (sect. Salvia ), & canariensis L.* 
(sect. Hymenosphace Benth.), S. glutinosa L.*, S. forskahlei L.*, S. przewalskii Maxim.* 
(sect. Drymosphace Benth.), S . viridis L.* (sect. Horminum (Moench) Benth.), & scla- 
rea L., S. aethiopis L. (sect. Aethiopis (Moench) Benth.), S. pratenis L.*, £ nemorosa L., 
S . deserta Schangin, S. amplexicaulis Lam., S. verbenaca L.*, S. nutans L., S. austria- 
ca Jacq., S.jurisicii Cosanin* (sect. Plethiosphace Benth.), S . arizonica A. Gray*, 5*. pa¬ 
tens Cav.*, S. reflexa Homem.*, S. hispanica L.*, S. coccinea Etl.*, S.farinacea Benth., 
S. tiliaefolia Vahl*, S. splendens Sellow ex Roem. et Schult.* (sect. Calosphace Benth.), 
5*. carduacea Benth. (sect. Echinosphace Benth.), S. columbariae Benth. (sect. Pycno- 
sphace Benth.), S . stenophylla Burch, ex Benth.*, S. nilotica Juss. ex Jacq. (sect. Hete- 
rosphace Benth.), S. verticillata L.* (sect. Hemisphace Benth.). TaKHM o6pa30M, 6buin 
nccjieflOBaHbi npeflCTaBHTejiH Bcex ceKijHH, HMeiomnx cneitnajiH3HpoBaHHbie ranbi tbi- 
hhhok. CornacHO CHCTeMe J. Briquet (1897), HccneAOBaHHbie bhabi oxBaraiBaiOT 7 H3 
8 noApoAOB. PacTeHM Obijih BbipaiueHbi H3 ceMflH, nojiyneHHbix no AeneiaycaM, hx bh- 
AOBaa npHHaAJie)KHOCTb npoBepeHa aBTopoM no cooTBeTCTByiomHM perHOHajibHbiM 
CBOAKaM H MOHOrpa^H^M. 

Ha MaTepnane, nojiyneHHOM H3 repOapneB EoTaHHnecKoro HHCTHTyTa hm. B. JI. Ko- 
MapoBa (PAH) (LE) h Mockobckoto rocyAapcTBeHHoro yHHBepcHTeTa hm. M. B. JIomo- 
HOCOBa (MW), Obijih HCCJieAOBaHbi tbihhhkh 4 bhaob H3 cckahh Calosphace {S. ful- 
gens Cav., S. hilarii Benth., S. purpurea Cav., S. rigida Benth.), a TaiOKe S. baldshu- 
anica Lipsky (subg. Sanglakia Pobed.), S. apiana Jepson (sect. Audibertia Benth.), 
S. scapiformis Hance (sect. Vernalia Kudo), bhaob H3 cckahh Hymenosphace Benth., 
Sogdosphace R. Kam. et Machmedov, Eremosphace Bunge, Notiosphace (Benth.) Bun¬ 
ge h noApoAa Macrosphace Pobed. 

CoABerae majic|)eeB — rape, npocTOH hjih pa3BeTBJieHHbiH. CTeneHb 3pejiocra abct- 
kob b rapee yMeHbmaeTCH b axponeTajibHOM HanpaBJieHHH, a b OTAenbHbix AHMOHAax — 
b ueHTpo6e)KHOM. no3TOMy HccneAOBaHHe OyroHOB b npeAenax coABeran no3BOjraeT 
BbmBHTb ocobeHHOcra Mop4>oreHe3a ABeraa. Mbi H3ynajiH cipoeHHe tmhhhok b abct- 
xax pa3Horo B03pacTa b npeAenax rapea, BbiOpaB no 5 coabcthh c MOAenbHbix pacTeHHH 
Ka^cAoro BHAa. CoABeran (JmKCHpoBajiH b 70-rpaAycHOM othjiobom cnnpTe h npenapn- 
poBajin noA bHHOKyjinpHOH Jiynon npn 32-KpaTHOM yBejinneHnn. OrajieHeHHbiH cba3- 
hhk o6pa6aTbiBajiH (JmopormoAHHOM h KOHAeHTpnpoBaHHOH cojwhoh khcjiotoh h 3a- 
TeM noMemanH b rjiHAepnH. H3roTOBJieHHbie TaKHM o6pa30M BpeMeHHbie npenapaTbi 
H3ynajiH c noMombio CBeTOBoro MHKpocKona Carl Zeiss npn 84-KparaoM yBejiHneHHH. 
HccneAyeMbie (})parMeHTbi repOapHbix o6pa3AOB npeABapHTeJibHo pacnapHBajiHCb kh- 
nnTKOM, nocne nero npoH3BOAHJiocb H3roTOBJieHHe npenapaTOB no onncaHHOH Bbirne 
MeTOAHKe. 

H3MeHeHHe npocTpaHCTBeHHOH opneHTaAHH tbihhhok b xoAe pa3BHran h pacnycKa- 
hha abctkob H3yneHa Ha pacTeHHflx S. canariensis , S. glutinosa , S. forskahlei, S. przewal¬ 
skii, S. viridis , S. aethiopis , S. pratensis , S. amplexicaulis , S. patens , S. reflexa , S. tiliaefo¬ 
lia , S. splendens , S. stenophylla , S. verticillata H3 HHTpoAyKAHOHHOH kojijickahh H,CEC. 
EbiJio npocMOTpeHO He MeHee 50 abctkob Ka^cAoro BHAa. 


1 3Ha4KOM «*» oTMeneHbi pacTeHHa, y KOTopbix H3ynajiH pa3BHTHe aH^pouea, b ocTaJibHbix cjiynaflx hc- 
C.ie^OBaJIH MOp4)OJIOrHK) C(j)OpMHpOBaHHbIX TbIHHHOK. 
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B CBH3H C CymeCTBeHHLIMH MOp(J)OJIOrHHeCKHMH OTJIHHHJIMH TBIHHHKH inaJI(J)eeB 
OT «THI1HHH0H» TbIHHHKH nOKpblTOCeMeHHblX CHHTaeM Heo6xOAHMBIM AaTb HeKOTOpbie 
TepMHHOJiorHHecKHe nojiCHeHHJi. B pe3yjibTaTe 3HaHHTejibHoro pa3pacTaHH« CB5i3HHKa 
b HiHpHHy b nbuibHHKe maji(})eeB BbiAenaiOTCfl ABe nacra, pacnojio^ceHHbie no pa3Hbie 

CTOpOHbl OT TbIHHHOHHOH HHTH-nepeAHJHI H 3aflHfl5I (pHC. 1). 3aHaCTb nbIJIbHHKa 

o6beAHH5ieT 3a^Hee kojicho CBJBHHKa h 3aAHK>io Texy, BcerAa (jjepTHJibHyio. nepeA- 
hjih nacTb nbiJibHHKa coctoht H3 nepeAHero KOJieHa CB«3HHKa h nepeAHen tckh, 6onee 
hjih MeHee peAyAnpoBaHHOH, nacro CTepHJibHOH. 3Aecb h AaJiee onpeAeJieHHn «nepeA- 

HHH» H «3aAHHH» A^Hbl B COOTBCTCTBHH C nOJIO^CeHHCM OTHOCHTCJIBHO TbIHHHOHHOH HH¬ 
TH Ha HanajibHbix 3Tanax (JjopMHpoBaHHJi UBeTKa, KaK oto npHHHTO b OTenecTBeHHOH jih- 
TepaType (ITo6eAHMOBa, 1954; MaxMeAOB, 1984). B 6ojibuiHHCTBe 3apy6e)KHbix hctoh- 
hhkob nepeAHHe kojicho h TeKa o6o3HaHaiOTCJi KaK hh^chhc, a 3aAHHe — KaK BepxHHe 
(no nojio^ceHHio b pacnycTHBineMca ABeTKe). TepMHHOM «TbiHHHOHHaji hhtb» mbi Ha3bi- 
BaeM AaJiee CBo6oAHyio nacTb tbihhhohhoh hhth, He cpocmyiocji c bchhhkom. 


Pe3yjii»TaTi»i nccjieAOBaHHH 

PeAyAHpoBaHHbie 3aAHHe tbihhhkh (cTaMHHOAHH) hmciot y HCCJieAOBaHHbix bhaob 
cxoAHoe CTpoeHHe. 3to AopcHBeHTpajibHo ynjiomeHHbie o6pa30BaHHji, hx AHCTajibHaa 
nacTb pacumpeHa h b 6yTOHe H3omyTa aAaKCHajibHO. B noJiHOCTbio c^opMHpoBaHHOM 
ABeTKe b pacuiHpeHHOH Hacra craMHHOAHJi nacTO 3aMeTHbi 1 — 2 6okobbix otbctbjichhji 
AeHTpajibHOH ^chjikh (Ta6ji. I, 7, 2 ). B npoijecce Mop(J)oreHe 3 a ijBeTKa pa3Mepbi CTaMHHo- 
A«eB yBejiHHHBaiOTca He3HaHHTejibHo no cpaBHeHHio c nepeAHHMH TbiHHHKaMH. Tax, 
cpeAH HCCJieAOBamibix HaMH bhaob 3aAHHe tbihhhkh HaHMeHee peAyunpoBaHM y S. glu- 
tinosa (2 mm ajihhbi b pacKpbiBineMCJi ABeTKe). B 6yTOHax 1 mm ajihhbi ctbmhho- 
Ahh S. glutinosa hmciot AJiHHy 0.2 mm, b 6yTOHax 2.5 mm — 0.3 mm, b 6yTOHax 4 mm — 
0.6 MM. 

IlepeAHHe tbihhhkh Ha paHHHx 3 Tanax pa3BHTH« (b 6 yTOHax 0.5—0.7 mm aji) y 
Bcex HCCJieAOBaHHbix bhaob cooTBeTCTByiOT eAHHOMy njiaHy CTpoeHHJi. Hhtb okojio 
0.14 mm aji. HenocpeACTBeHHO nepexoAHT b cbjbhhk, b 3aAHeM KOJieHe KOToporo y>Ke 
4>opMHpyeTca (JiepTHJibHaji TeKa 0.14—0.20 mm aji. (cTepHJibHbiH ynacTOK 3aAHero KOJie- 
Ha Ha 3tom 3Tane He npeBbimaeT 0.05 mm). nepeAHee kojicho npeACTaBJieHo BbipocTOM 
OKOJIO 0.1 1 MM, B OCHOBaHHe KOTOpOTO BXOAHT H3 TbIHHHOHHOH HHTH eABa 3aMeTHOe 60 - 
KOBoe OTBeTBJieHHe npoBOAJHAeii chctcmbi (Ta 6 ji. II, 4). Y maji(J)eeB, C(J)opMHpoBaHHbie 
tbihhhkh KOTopbix HMeiOT 2 (jjepTHJibHbie tckh, b nepH(J>epHHecKOH 30He nepeAHero 
KOJieHa CB«3HHKa y^ce 3aMeTHa cnoporeHHaa o 6 jiacTb. BnocjieACTBHH nponcxoAHT 6bi- 
CTpoe pa3BHTHe nepeAHHX tbihhhok, conpoBOHCAaiomeeca yBenHHeHHeM pa3MepoB 3aA- 
Hen (JiepTHjibHOH TeKH h AaJibHeHiHHM pa 3 pacTaHHeM CB* 3 HHKa b mnpHHy. Ero nepeA¬ 
Hee KOJieHO npHo 6 peTaeT KOMnnexc xapaKTepHbix Ka^CAoro BHAa Mop(})OJiorHHecKHx 
npH3HaKOB, o 6 ycjioBJieHHbix aAanTauHen k onpeAejieHHOMy cnoco 6 y onbuieHHJi. a- 
Jiee mbi paccMOTpHM (jiopMHpoBaHHe h pa3BHTHe nepeAHen nacra nbiJibHHKa y bhaob 
iuaji(|)ea. 

Y tbihhhkh HaHMeHee cneu,HajiH3HpoBaHHoro rana b o6chx nacrax nbiJibHHKa HMe- 
iotch (JiepTHJibHbie rae3Aa; cbjbhhk Ayroo6pa3HO H3orHyT, 06 a KOJieHa b pacKpbiBmeMca 
ABeTKe HanpaBJieHbi BnepeA, Tax hto o6e tckh, 3aAHXH h nepeAHJM, bbihocjitcji H3 3eBa. 
B TaKOM annapaTe onbmeHHJi nepeAHee kojicho CBJi3HHKa erne He npHo6pejio cneAH(j)H- 
HeCKOH pOJIH «npOTHBOBeCa», a BbinOJIHJieT CBOIO HCXOAHyiO (})yHKAHIO HOCHTejW MHKpo- 
cnopaHrneB, OAHaKO y>Ke nacraHHO peAyAwpoBaHHyio (nepeAHJHi TeKa MeHbrne 3aAHen). 
3tot ran tbihhhkh xapaKTepeH ajw 6ojibuiHHCTBa ceKAHH noApoAa Leonia (La Llave 
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et Lex.) Benth. ( 3 a HCKJiiOHeHHeM cexijHH Hemisphace Benth., Sanglakia (Pobed.) Mach- 
medov h Vernalia Kudo), a TaiOKe Ann noApoAOB Salvia ( 3 a HCKjnoneHHeM cexijHH Dry - 
mosphace Benth. s. str.), Macrosphace h cexiiHH Hymenosphace noApoAa Schrade - 
ria Briq. IIocjieAmoio cexijHio HexoTopbie (MaxMe^OB, 1984) paccMaTpHBaiOT b cocTaBe 
noApo^a Salvia. Mop(J)oreHe3 tmhhhxh Taicoro rana HCCJieAOBaH HaMH Ha npHMepe S. ste- 
nophylla (ceximn Heterosphace Benth.) h S. przewalskii (cexiuin Eurysphace E. Peter). 

y S. stenophylla (OyroHbi okojio 1.5 mm aa.) b nepH<j>epHHecxoH 30He nepeAHero xo- 
JieHa CB«3HHKa AH(|)(|)epeHUHpyeTCH (jjepmjibHan Texa okojio 0.3 mm An. (3aAHnn Texa 
b 3to BpeMfl HMeeT .zuiHHy okojio 0.5 mm). OopMHpoBaHHe nwjibueBbix rae3A nponcxo- 
AHT H3 xpaeBbix TKaHefi, pacnojio^ceHHbix Ha a BxoAnmen b cb«3hhk hchjikoh. H3-3a pa3- 
pacTaHHn nepH(J)epHHecKHX TxaHefi npn (jjopMHpoBaHHH TexH npoBOAnujHH nynox H3rn- 
6aeTcn bhh3 h ero AHCTajibHan nacTb pacnojiaraeTcn napajuiejibHo Texe (Ta6ji. 1, 3 \ B ot- 
jiHHHe ot 3aAHefi tckh, npHKpenjieHHOH x CBH3HHxy TOJibxo Ha HeOojibinoM cepeAHHHOM 
ynacTxe, nepeAHHe nbiJibijeBbie rae3Aa pacnojiaraiOTcn Ha noBepxHocTH CBn3HHxa h coe- 
AHHeHbl C HHM no BCeH AJIHHe, HTO nBJineTCn AOCTaTOHHO npHMHTHBHbIM npH3HaKOM. 
^ajibHefimee pa3BHrae tmhhhxh CBn3aH0 c poctom hhth, CBn3HHxa h nbuibijeBbix rHe3A, 
o^HaKO nepeAHnn Texa «OTCTaeT» b pa3BHTHH ot 3aAHen (Tax, b 6yTOHe 3.3 mm An. TexH 
paBHbi cooTBeTCTBeHHO 0.5 h 1 mm). Ha no3AHHx 3Tanax pa3BHran tmhhhxh nponcxoAHT 
AajibHeHuiHH pocT CB£3HHxa, H3ra6 nynxa b nepeAHeM KOJieHe yMeHbinaeTcn h nepeAHnn 
TeKa 0Ka3biBaeTC« HecxojibKo CMemeHHOH BBepx (Ta6ji. I, 4). 

Hhtb tmhhhkh nepBOHanajibHO He oTipaHHueHa ot CBn3HHKa, oAHaKo BnocjieACT- 
bhh o 6 pa 3 yeTcn hx noABHncHoe conjieHeHHe. B 6 yroHe tbihhhxh pacnojiaraiOTcn BHyTpH 
TpyOxH BeHHHKa, npH 3TOM TbIHHHOHHaH HHTb HanpaBJieHa BBepx, BAOJIb OCH ABeTKa, 
a 06 a xojieHa CBn3HHKa oTomyTbi bhh3, k ocHOBaHHio TpyOxH (pnc. 1 , a). npn pacnycxa- 
hhh ABeTKa TbiHHHOHHaa HHTb oTKJioHneTcn aAaxcHajibHo, npHHHMaa non™ nepneH- 
AHKyjiapHoe x och ABeraa noJionceHHe. Cb« 3 Hhx noBopaHHBaeTcn oraocHTejibHo MecTa 
npHxpenjieHHH k hhth (noABHncHoe conjieHeHHe!), TaK hto 06 a ero xojieHa nepeMeuja- 
lOTCn H3 TpyOKH BBepx, BbIHOCn o 6 e TeKH H3 3eBa (pHC. 1, 6 ). npH nOBOpOTe CBfl 3 HHKa H 3 - 
MeHneTcn opneHTaAMW ero kojich: 3aAHee xojieHo b pacxpbiBUieMcn ijBeTxe 0Ka3MBaeTcn 
b nepeAHeM nojioxceHHH (BepxHeM), nepeAHee — b 3aAHeM (hh^khcm). BcjieACTBHe Mem>- 
meH ajihhm nepeAHero xojieHa nepeAHHe rae3Aa nbuibHHxa pacnojionceHM 6 jiH>xe x 3 e- 
By, neM 3aAHHe (pnc. 1, e). 

Tmhhhxh y S . przewalskii pa 3 HBaiOTcn noAoOHO TbiHHHxaM S. stenophylla , OAHaKo no 
HeKOTopbiM npH3HaxaM 6 ojiee cneijHajiH3HpoBaHbi. CTepHJibHbie nepH(j)epHHecxHe TKa- 
hh CBH 3 HHxa y 5*. przewalskii pa3BHTM CHJibHee, npoBOAnujHH nynox b nepeAHeM xojieHe 
CBH3HHKa H30rHyT Aa»Ce B nOJIHOCTbK) C(j)OpMHpOBaHHOH TbIHHHKe (Ta 6 jl. I, 5). Ha 3 a- 
KjnoHHTejibHbix 3Tanax (jjopMHpoBaHira ABeTxa ( 6 yTOHM 9—10 mm An.), xorAa nepeAHHe 
HaCTH nbIJIbHHKOB o 6 eHX TbIHHHOK OKa3bIBaiOTCn c6jIH5KeHHbIMH, npOHCXOAHT HX CpaC- 
TaHHe b MecTe conpHKOCHOBeHHn — Ha HeOojibinoM ynacTxe b BepxHen Haem aAaKCH- 
ajibHbix nbuibueBbix rHe3A (Ta 6 ji. I, 20). noAoOHoe nocTreHHTajibHoe cpacTaHHe coot- 
BeTCTByeT TepMHHy «cjiHnHHe noBepxHOCTeH» (Sattler, 1978). Oho HrpaeT BancHyio pojib 
npn onbuieHHH, oOecneHHBaa corjiacoBaHHoe (J) y hkuho hhpob amie o 6 enx tmhhhok b co- 
CTaBe eAHHoro «annapaTa», b kotopom nepeAHHe nojioBHHKH nbuibHHKOB npHoOpeTaiOT 
AonojiHHTejibHyio (|)yHKAHio npomBOBeca. CpacTaHHe tmhhhok (J>epTHJibHMMH nepeA- 
hhmh TeKaMH xapaxTepHO Ann mhothx bhaob H 3 cckahh Eurysphace h Salvia (b tom hhc- 
Jie, AJin HCCJieAOBaHHoro HaMH S. officinalis ), a Taxnce Ann majx|)eeB H 3 cexijHH Hymenos¬ 
phace (noOeAHMOBa, 1954; Li Xi-wen, Hedge, 1994). 

OcHOBHoe HanpaBJieHHe cneuHajnmijHH aHApouen b poAe majnjjeH — pa3pacTaHHe 
nepH(J)epHHecxHx CTepHJibHbix TxaHeft nepeAHero KOJieHa CBn3HHKa h peAyxijHn nbuib- 
AeBbix rHe3A, oOycjiOBJieHHan npexpameHHeM pa3BHran TexH Ha Bee Gojiee paHHHX 3 Ta- 
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nax. B nojiHocTLK) c(j)opMHpoBaHHbix UBeTKax uiaji(j)eeB CTaporo CBeTa H 3 cexijHn Dry- 
mosphace , Nactosphace , Aethiops , Plethiosphace h Horminum nepe£H 5 ra Texa eme npeA- 
CTaBJieHa CTepnjibHbiM pyAHMeHTOM, 6 onee hjih MeHee peAyimpoBaHHbiM. HanpHMep, 
y S. glutinosa CTepnjibHaji nepeAmni Texa BecbMa npoTJDxeHHaa h 3 aHHMaeT bcio 6oxo- 
Byio noBepxHOCTb CBH3HHxa (Ta 6 ji. 1, 6 ), Tax )xe xax h (jjepraribHaji Texa y paccMOTpeHHO- 
ro Bbirne S. przewalskii. Y S. forskahlei, S. pratensis n S. verbenaca CTepnjibHaa nepe^- 
hjdi Texa cymecTBeHHo MeHbiimx pa3MepoB h pacnojiaraeTca jihuib b BepxHeii nacra 60 - 
xoboh noBepxHocra CB« 3 HHxa (Ta 6 n. I, 8 , 9 ). nepeflHjra Texa y S. jurisicii , & nutans n 
S. canariensis eme 6 oJiee peAyimpoBaHa (Ta 6 ji. 1, 10 — 12 ). Y S . viridis ee pyAHMeHT e#Ba 
pa3JIHHHM (Ta 6 n. I, 16 ). 

OopMHpoBaHHe nepeAHero xojieHa CBJi3HHxa y Ha3BaHHbix Bbirne bhaob nponcxoAHT 
no toh )xe o6men cxeMe, hto h y tbihhhox MeHee cneimajiH3HpoBaHHoro rana, OAHaxo 
cnoporeHHaH TxaHb He pa3BHBaeTCJi. Tax, b 6yroHax 1.5 — 2 mm rji . y & pratensis , 5*. ver¬ 
benaca , S. jurisicii h S. canariensis b 3anaTxe nepeAHero xojieHa CB«3Hnxa He y^aeTca 
pa3JiHHHTb apxecnopnajibHbie xjieTxn (Ta6ji. I, 7), b to BpeMH xax b 6yroHax toto tkq pa3- 
Mepa y 5*. stenophylla ohh xoporno bhahm. CTepHJibHbie nepn^epHHecxne txbhh cbjb- 
HHxa, HanporaB, pa3pacTaiOTCH. 

J\jvl cneuHajiH3npoBaHHbix tbihhhox c peAyuiHpoBaHHbiMH nepeAHHMH THe3AaMH xa- 
paxTepeH HepaBHOMepHbiH pocT CTepnjibHbix TxaHen nepeAHero xojieHa CBJi3HHxa (a H(j)- 
4>epeHUHajibHbiH pocT, no TepMHHOJiornn HMca, 1964). CpeAH HccneAOBaHHbix HaMH 
maji(J)eeB CTaporo CBeTa oto jiBJieHne HanGonee Bbipa^ceHO y S. viridis H3 ApeBHecpe- 
AH3eMHOMopcxon cexijHH Horminum. Ha paHHnx 3Tanax pa3BHTHJi nepeAHero xojieHa 
CB3i3HHxa (b 6yTOHe 1.2 mm aji) npoBOA^mnn nynox cnerxa H3orHyT, a nepn^epnnecxHe 
TxaHH HaA H3rn6oM HaHHHaiOTpa3pacTaTbCJi b BHAe 6yropxa, cooTBeTCTByiomero 3anaT- 
xy Texn (Ta6n. 1,73,,74). BnocjieACTBHH pa3BHrae Texn npexpamaeTCJi, ho pocT xpaeBbix 
CTepnjibHbix TxaHen CBJBHnxa npoAOJnxaeTCJi, conpoBO>KAaflCb AaJibHenniHM H3rn6aHH- 
eM nynxa. B 6yroHe 4.5 mm aa. nynox H3orHyT noA npjiMbiM yrnoM, a ero AHCTajibHaa 
nacTb HanpaBJieHa bhh3 (Ta6n. 1,75). riocjieAyiomHH HepaBHOMepHbiH pocT CTepnjibHbix 
TxaHen CB5i3HHxa npnBOAHT x H3MeHeHHio ero (jjopMbi n eme 6ojibineMy H3rn6aHHio nyn- 
xa. B nojiHOCTbio C(J)opMnpoBaHHon TbiHHHxe S. viridis AHCTajibHaa nacTb npoBOA^mero 
nynxa 3amyTa bhh3 noA yrjiOM oxojio 30°, Ha noBepxHOCTH CBH3HHxa eABa 3aMeTeH He- 
pa3BHBmnncji 3anaTox Texn (Ta6ji. I, 16 ). 

B C(J)opMnpoBaHHbix TbiHHHxax y 6ojibinnHCTBa bhaob H3 cexijHH Plethiosphace n 
Aethiopis npoBOA^mwii nynox b nepeAHeM xojieHe CBJBHnxa H3orHyr nonra noA npa- 
mmm yrjiOM, y S. glutinosa yroji H3rn6a nynxa cocTaBJUieT oxojio 135°, a y & canariensis 
n S. nutans — oxojio 45°. Y S. glutinosa n S. verbenaca b MecTe H3rn6a ochobhoto nynxa 
HHorAa (|)opMHpyeTca 6oxoBoe OTBeTBJieHne, HanpaBJieHHoe Hapy>xy, x (jjopMnpyiomHMCJi 
3anaTxaM nbuibijeBbix THe3A, ho HnxorAa He CBJi3aHHoe c hhmh HenocpeACTBeHHO. 

Pa3pacTaHne CTepnjibHbix TxaHen CBJi3HHxa b coneTaHnn c nojiHon peAyxunen nbiJib- 
AeBbix rHe3A Bbipa^ceHO b Han6oJibinen CTeneHn y majxJieeB aMepnxaHexoro noApo- 
Aa Calosphace . Jlnnib y Hecxojibxnx bhaob H3 ototo xpynHenmero noApoAa hmciotcji 
pyAHMeHTapHbie nbuibijeBbie me3Aa (S. axillaris Moc. et Sesse — Epling, 1939), S. ry- 
para Briq. — ClaBen-Bockhoff, ycraoe coo6meHHe). Y nccjieAOBaHHbix HaMH npeACTa- 
BHTejien noApoAa Calosphace nbuibueBbie rHe3Aa He o6pa3yiOTCJi Aa^ce b BHAe hcao- 
pa3BHBHiHXCJi 3anaTXOB. PaHee (BanxoBa, 2000, 2002) 6biJia c^opMyjinpoBaHa rnnoTe3a 
o 2 pa3JiHHHbix nyrax pa3BHTHH CB«3Hnxa b 3TOM noApoAe — H3rn6aHnn nepeAHero xo¬ 
jieHa n 4>opMHpoBaHHH CTepnjibHoro BbipocTa b ero ocHOBaHnn. /Jjiji oxcnepnMeHTajib- 
Horo nccjieAOBaHHJi Mop(|)oreHe3a aHApoijeji 6biJin B3«Tbi bhabi, npeACTaBJiaiomne o6a 
3thx BapnaHTa. Pa3BHTne nepeAHero xojieHa CB«3Hnxa Ha paHHnx 3Tanax y hhx He pa3- 
jinnaeTCJi n cooTBeTCTByeT o6men cxeMe, onncaHHon Bbirne xjix Apyrnx majnJieeB. B 6y- 
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TOHax 1—2 mm ,zjji. nepe^Hee KOJieHO CBJBHHxa o6pa30BaHO HCXjnoHHTejibHo erepHJib- 
HbiMH TKaHaMH. Pa3pacTaHHe b nepH<j)epHHecxofi ero o6jiacra, HaA aouixofi, conpoBOJX- 
AaeTca H3ra6aHHeM AHCTajibHoro ynacraa hchjikh bhh 3 (Ta6ji. II, 3, 5, 6, 10). B AaJib- 
HeHineM npoijeccbi pocTa CTepHJibHbix TxaHefi npoHCxo^T HeoAHHaxoBO, hto h onpe- 
AeJweT CTpyKTypHbie ocoGchhocth flByx BbmejieHHbix HaMH Mop<J)OJiorHHecxHx ra- 

IIOB CBJI3HHKOB. 

B nepBOM BapwaHTe, HCCJieflOBaHHOM Ha npHMepe S. arizonica , pa3pacTaHHe ne- 
pH(J)epHHecKHx TKaHefi conpoBOJXAaeTCJi HepaBHOMepHbiM poctom Bcero nepeAHero 
KOJieHa CB«3HHKa, hto npHBOAHT k AaJibHefimeMy H3rH6aHHio nynxa h KOJieHa b ije- 
jiom (Ta6n. II, 11, 12). B nonHocTbio C(j)opMHpoBaHHofi TbiHHHKe nynoK H3orayr no a 
ocipbiM yrJioM (Ta6n. II, 13), xax h y paccMOipeHHoro Bbirne 5*. viridis. TaKHM o6pa30 M, 
oahh h tot tkq cneuHajiH3HpoBaHHbiii CTpyKTypHbm ran c^opMnpoBajica napajuienbHO 
b CTapoM h Hobom CBeTe b (j)HJioreHeraHecxH OTAajieHHbix rpyrmax poAa. Pa3pacTa- 
Hne nepn(J)epHHecKHX TKaHefi CBJBHHKa y S. arizonica conpoBOJXAaeTca (jiopMHpoBaHH- 
eM Ha ero.noBepxHocra, HaA mcctom H3rn6a nyHKa, ynacraa, noKpbiToro cocohkobha- 
HbIMH BbipOCTaMH (Ta6jl. II, 77—75), XOTOpblfi rOMOJIOTHHeH OnHAepMaJIbHOMy cjioio 
CT eHKH nbIJIbHHKa. 

Brapofi BapnaHT Mop<j)oreHe3a tbihhhkh b noApoAe Calosphace HCCJieAOBaH Ha npH¬ 
Mepe S. tiliaefolia, S. splendens , S. coccinea, S. hispanica, S. reflexa h S. patens. Pa3pac- 
TaHHe nepH<|)epHHecKHX CTepHJibHbix TKaHen CBJBHHxa y arax bhaob Bbipa>xeHO chjib- 
Hee, neM b npeAbmymeM BapnaHTe. B pe3yjibTare HaA h 3 th 6 om >khjikh o6pa3yeTca CTe- 
pHjibHbifi BbipocT, cocTaBJWiomHfi 3HaHHTejibHyK> Hacra nepeAHero KOJieHa CBJBHHKa. 
Y S. patens Taxofi BbipocT oraocHTenbHO HeBejiHK (Ta&n. II, 14) h b HeM He (})opMHpyeTCJi 
OTBeTBjieHHe npoBOA^mero nynxa. Y Apyrnx bhaob o 6 mhho pa3BHBaeTCH oaho hjih He- 
CKOJibKcf 6 okobbix nepH(J)epHHecKHX OTBeTBJieHHfi ocHOBHofi jkhjikh. Y S. tiliaefolia, 
S. hispanica h S. reflexa Taxoe OTBeTBjieHHe BcerAa oaho, oho HMeeTCJi yjxe b 6yro- 
Hax 1 — 1 .5 mm aji. (Ta6ji. II, 5, 6 ), a y 3aKOHHHBumx pocT tmhhhok npeBbimaeT no AJiHHe 
ocHOBHyio >XHJiKy (Ta6ji. II, 9). B nepeAHeM KOJieHe S. coccinea h S. splendens nacro 
HMeeTca no 1—3 jkhjiok BToporo nopjmxa hjih hcckojibko He6ojibniHx OTBeTBJieHHfi 
TpeTbero nopjmxa (Ta6ji. II, 75, 77). Ha no3AHHX 3Tanax pa3BHraa nepeAHero KOJieHa 
CBH3HHKa npOHCXOAHT JlHHefiHblfi pOCT eTO npOKCHMaJIbHOfi Hacra, OCo6eHHO HHTeHCHB- 
Hbifi y opHHTO(J)HJibHbix bhaob c AAHHHofi Tpy6Kofi BeHHHKa. B pe3yjibTaTe Taxoro pOCTa 
CTeneHb H3rn6a ochobhoto nyHKa yMeHbmaeTca. Tax, b 3axoHHHBmeM pocT CBH3HHKe 
y S. splendens, S. coccinea, S. fulgens oh pacnojiaraeTca nonra napajuiejibHO mDXHeMy 
Kpaio CBfl3HHxa. JIhuib HHorAa y othx bhaob He6ojibmofi AHCTajibHbifi ynacTOK ochob- 
Horo nyHKa mojkct 6biTb H3orHyT bhh 3 (Ta6ji. II, 16 ). OpHHTO^HJibHbie bhabi hmciot 
H aH6ojiee BbiraHyroe nepeAHee xojieHo CBJi3HHKa. HanpHMep, b nojmocTbio C(f)opMHpo- 
BaHHbix TbiHHHxax S. splendens oraomeHHe ero ajihhbi k umpHHe cocTaBjraeT okojio 10, 
y S. coccinea — 15 h 6ojiee. 

Ha 3axjnoHHTejibHbix 3Tanax (jiopMHpoBaHHji tbihhhkh y HexoTopbix bhaob noApo- 
Aa Calosphace pa3pacTaiOTCJi noBepxHocrabie TxaHH Ha HH>XHefi CTopoHe nepeAHero xo- 
jieHa CB«3HHxa, B03Jie MecTa ero npHxpenjieHM x TbiHHHOHHofi hhth. 06pa3yeTca CTe- 
pnjibHbifi BbipocT — anoc|)H3a. 3Ta CTpyxTypa xapaKTepHa aa* MHornx aMepnxaHCKHX 
majnjieeB H3 pa3JiHHHbix cexijHfi noApoAa Calosphace (Epling, 1939; Santos, 1996). 
Mbi Ha6jiK>AajiH ee (JjopMHpOBaHHe Ha npHMepe S. hispanica h S. reflexa. Eyropra Ha 
HHJXHefi CTOpOHe CBH3HHKa nOflBJIJHOTCJI JIHHIb B 6yTOHaX OKOJIO 4 MM AJI. (Ta6jl. II, 7). 
B 6ojiee mcjikhx 6yTOHax 3anaTXH ano(|)H3bi eme He pa3JiHHHMbi (Ta6ji. II, 5, 6 ), a 4>opMO- 
o6pa30BaTejibHbie npoijeccbi npoTexaiOT Tax )xe, xax h y Apyrnx bhaob, He HMeiomHX 
ano(})H3bi. C 6ojiee no3AHHM 3ajio)xeHHeM h poctom ano(})H3bi, ohcbhaho, CB« 3aH0 OTcyr- 
CTBHe oTBCTBjieHHH b Hee npoBOAJimero nynxa (Ta6ji. II, 8, 9). OyHKAHonajibHaH pojib 
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ano(J)H3bi He BnojiHe acHa, OAHaKO HanGonee Bepoarao ee cooTBeTCTBHe «npoTHBOBecy» 
b annapaTe onmieHHa maji<f)eeB CTaporo CBeTa. Y paccMoipeHHoro BBime S. arizonica 
Ha HH>KHeH CTopoHe nepeAHero KOJieHa CB«3HHKa Taicxce HMeeTca BbiCTynaiomHH yna- 
ctok, aHajiorHHHbm ano(J)H3e (Ta6ji. II, 73). OAHaico oh npHHijHnHajiBHO OTJiHHaeTCfl 
h Mop(J)oreHeTHHecKH, h Tonorpa4)HHecKH (pacnono^ceH noA OKOHnaHHeM )khjikh, Ha- 
npaBJieH b CTopoHy tbihhhohhoh hhth) (EaHKOBa, 2002). 

IIojio^ceHHe b 6yTOHe cneijHajiH3HpoBaHHBix tbihhhok c pa3pocuiHMca nepeAHHM 
KOJieHOM CBa3HHKa Ha HanajibHbix 3Tanax Taicoe )Ke, KaK h y bhaob c npHMHTHBHBiM ra- 
nOM TbiHHHOK. C>AHaKO B AaJIBHeHHieM, OAHOBpeMeHHO C yBeJIHHeHHeM AJIHHbl Tpy6KH 
BeHHHKa, Ha6jiK>AaeTca HHTepKajwpHbiH pocT 3aAHero KOJieHa CBH3HHKa npn <j)HKCHpo- 
BaHHOM nono^ceHHH nbuibueBbix rHe3A- B pe3yjibTaTe 3aAHee kojicho neTJieo6pa3HO H3- 
th 6aeTCH BBepx, a nepeAHee kojicho CB*3HHKa ocTaeTca OTorHyrbiM bhh 3, pacnojiaraacb 
nojiHOCTbio BHyrpH TpyOKH BeHHHKa (Ta6n. I, 77). Ilpn pacKpbiBaHHH BeHHHKa tbihh- 
HOHHaa HHTb OTTHOaeTCH aAaKCHaJIbHO, CBA3HHK nOBOpaHHBaeTCa OTHOCHTeJlbHO MeCTa 
npHKpenneHHa, ero 3aAHee kojicho bbihochtca BnepeA h BBepx, 3aHHMaa nojioasceHHe 
BHyrpH BepxHen ry6bi BeHHHKa, a MeTaMop<J)H3HpoBaHHoe nepeAHee kojicho OKa3biBaeT- 
ck b ocHOBaHHH 3eBa (ceKAHH Drymosphace , Nactosphace, Aethiopis) hjih BHyTpn Tpy6- 
kh BeHHHKa (ceKijHH Plethiosphace, Horminum , noApoA Calosphace) (Ta6ji. I, 18 , 19 ; 
Ta6ji. II, 18 — 20 ). 

Ha 3aKJiiOHHTejibHbix 3Tanax pa3BHraa ijBeTKa y OojibuiHHCTBa bhaob H3 cckijhh 
Drymosphace, Nactosphace h noApoAa Sclarea ( 3 a HCKJnoneHHeM S. forskahlei h S. vi- 
ridis ) npoHexoAHT cpacTaHHe nepeAHHX nacTen nbuibHHKOB o6enx tbihhhok Ha He- 
OojibinoM ynacTKe b BepxHen nacra 3anaTKa tckh. Y S. forskahlei , S. patens h S. arizo¬ 
nica nepeAHHe cTepHJibHbie rHe3Aa ocTaiOTca cbo6oahbimh. Y S. viridis h 6ojibihhh- 
CTBa HCCJieAOBaHHbix bhaob noApoAa Calosphace nponcxoAHT coeAHHeHHe tbihhhok 
b 30He KOHTaKTa (baojib BepxHero Kpaa nepeAHHX kojich cb$i3hhkob) BCJieACTBHe ne- 
penjieTeHiw oahokjictohhbix ahjihhaphhcckhx h cocohkobhahbix tphxom (EaHKOBa, 
2001a). 

PaccMOTpeHHbie Bbirne ranbi tbihhhok npeACTaBJiaiOT eAHHoe HanpaBJieHHe Mop<j)o- 
jiorHHecKOH 3bojhoh,hh aHApoijeji b poAe maji<j)eH, oOycjioBJieHHoe peAyKijHeH nbuib- 
ueBbix THe3A h pa3pacTaHHeM CTepHJibHbix TKaHen CBJBHHKa b nepeAHen nacra nbuiBHH- 
Ka. OAHaKO ajm HeKOTopbix bhaob, HanpHMep S. verticillata , xapaKTepHO npeKpameHHe 
4)opMoo6pa30BaTejibHbix npoijeccoB eme Ha paHHHx CTaAHJix pa3BHraa nepeAHero ko- 
jieHa cBH3HHKa, KorAa oho HMeeT nepTbi o6mero ajhi poAa hcxoahoto Mop^ojiorHHecKO- 
ro rana (Ta6ji. II, 7). Taxoe nepeAHee kojicho b xoAe Mop<j)oreHe3a coxpaH^eT (jjopMy, 
JIHUIb He3HaHHTeJIBHO yBeJIHHHBaHCb B pa3MepaX, H B nOJIHOCTBIO C(j)OpMHpOBaHHOH 
TbIHHHKe HMeeT BHA HeOoJIBIHOrO «IHHJIOBHAHOrO» BbipOCTa. npOBOA^IAHH nyHOK B HeM 
OTcyTCTByeT y^ce Ha paHHHx 3Tanax pa3BHraa, 3axoA* H3 tbihhhohhoh hhth jihihb b 
3aAHee kojicho. CoeAHHeHHe tbihhhohhoh hhth co cbjbhhkom, b otjihhhc ot 6ojib- 
uiHHCTBa majnjjeeB, y S. verticillata HenoABHmioe, xora conjieHeHHe Bbipa^ceHO othct- 
jihbo (Ta6ji. II, 2 ). 

B HepacKpbiBuieMca 6yroHe S. verticillata 3aAHee kojicho CBJBHHKa OTorayTo bhh3, 
TaK hto cJjeprajibHaji TeKa pacnojiaraeTca baojib tbihhhohhoh hhth, TaK »ce KaK h 3ana- 
tok nepeAHero KOJieHa. ripn pacnycKaHHH ijBeTKa 3aAHee kojicho HHTepKajwpHO pa3pa- 
CTaeTCii h OTTHOaeTca BBepx, bbihoca nbuiBijeBBie rHe3Aa H3 3eBa, a 3anaTOK nepeAHero 
KOJieHa cjierKa otkjioh^ctch bhh3 h Ha3aA- OAHaKO H3MeHeHHe nojio^ceHM kojich cbsb- 
HHKa npn pacnycKaHHH ABeraa y S. verticillata nponcxoAHT He b pe3yjibTaTe noBopoTa 
CBH3HHKa b MecTe conjieHeHHe c hhtbk), a 3a cneT pocTa h H3rH6aHHJi kojich. 

rioAoOHBie tbihhhkh c KpaiiHe peAyunpoBaHHOH nepeAHeii nacTbio nbuibHHKa npeA- 
CTaBJieHBi b HecKOJiBKHX cckijhjix noApoAa Leonia s. 1., HeKOTopbie H3 kotopbix nacTo 
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paccMaTpHBaiOTCfl KaK caMOCTOirrejibHbie noApoAM. B CTapoM CBeTe tmhhhkh TaKoro 
CTpoeHHa HMeiOT S. baldshuanica H3 mohothiihoh #peBHecpe#H3eMHOMopcKOH cckahh 
Sanglakia , mailmen H3 BOCTOHHoa3HarcKHX cckahh Vernalia h noApoAa AUagospado- 
nopsis Briq. (Flora..., 1998), ohacmhhhmh K»KHoa<])pHKaHCKHH bha S. namaensis Schinz 
H3 ceKUHH Heterosphace (Hedge, 1974). B Hobom CBeTe otot Mop(J)OJiorHHecKHH ran 
xapaKTepeH OTa ijejiOH rpynnti bhaob, KOTopyio othocht k po#y Audibertia Benth. jih6o 
BKJnonaiOT b cocTaB poAa Salvia (Epling, 1938; Munz, Keck, 1973). B HanOojiee cneijHa- 
JiH3HpoBaHHbix TbiHHHKax (noAceKAHH Parishiella Epling h Jepsonia Epling) nepeAmra 
nacTb nbuibHHKa nojiHOCTbio aOoprapoBaHa. HanajibHbie ctbahh peAyKAHH b otoh 3bo- 
jiioahohhoh jihhhh npeACTaBjiaeT HccjieAOBaHHbiH HaMH S. carduacea H3 MOHoranHOH 
ceKUHH Echinosphace noApoAa Leonia. Ero TbiHHHKa 6jiH3Ka k npHMHTHBHOMy THny, 
xapaKTepHOMy ajm noApoAa Leonia , Tax xax HMeeT BnojiHe pa3BHTyio nepeAHioio nacTb 
nbuibHHKa c (J)epTHjibHbiMH me3AaMH. OAHaxo nepeAHee kojicho CBJBHHKa 3HanHTejibHO 
TOHbine 3aAHero, TbiHHHOHHaa hhtb nepexoAHT b cbibhhk 6e3 BbipaaceHHoro conjieHe- 
hjw, coeAHHeHHe HenoABiDKHoe. B GyTOHe o6a KOJieHa CBH3HHKa 3arHyTbi bhh3, baojib 
tmhhhohhoh hhth. npn pacnycKaHHH ABeraa ohh BbiradaiOTCfl BBepx. npn 3tom nepeA¬ 
Hee KOjieHO coxpaHBeT OTKJiOHeHHoe BnepeA nojioaceHHe, a 3aAHee kojicho OKa3biBaeTca 
cjienca OTKJiOHeHHbiM Ha3aA. 


06 cy»cAeHHe 

Bee coBpeMeHHbie npeACTaBHTejiH poAa Salvia hmciot aHApoijeH AOCTaTOHHO cneun- 
ajiH3HpoBaHHoro rana, coctohiahh h3 oahoh napw nepeAHHX tmhhhok c pa3pocniHMCJi 
CBH3HHKOM. HpHHaAJIOKHOCTb 06 OHX KOJieH CB«3HHKa OAHOH TbIHHHKe, a He 2 CpOCHIHM- 
ca coceAHHM, xax nojiaran M. I\ nonoB (1940), noATBepacAaeTCJi HCCJieAOBaHHUMH Bac- 
KyjiapHOH aHaTOMHH ABeTKa HeKOTopbix bhaob maji(J)ea (Saunders, 1940) h HauiHMH 
AaHHbiMH no Mop(J)oreHe3y tmhhhok. TMHHHOHHbie hhth c nepBbix (J>a3 pa3BHran abct- 
Ka HMeiOT caMOCTO^TejibHbie chctcmm npoBOAJHAHX nyHKOB. BnocjieACTBHH npoBOA*- 
mne CHCTeMbi 3aAHHX tmhhhok npexpamaiOT pa3BHrae, OAHaKO hx peAyAHpoBaHHbie 
nyHKH HHKorAa He cpacTaiOTca c nymcaMH tmhhhohhmx hhtch nepeAHHX tmhhhok. 
B nepeAHHX TMHHHKax y Bcex HccjieAOBaHHbix bhaob npoBOAfliAHH nynoic tmhhhohhoh 
HHTH pa3BeTBJMeTC« B CB«3HHKe Ha 2, BXOAHIAHe no OAHOMy B KaHCAOe KOJieHO. 

CTaHOBJieHHe aHApoAea, cocToainero H3 2 tmhhhok c pa3pocniHMca cbh3hhkom, 
oneBHAHO, cneAyeT coothochtb c obojiioahohho HCTopHuecKHM no^BjieHHeM poAa Sal¬ 
via. HeT ocHOBaHHH nojiaraTb jyix Hero cymecTBOBaHHe 6 ojiee npHMHTHBHoro neTbipex- 
HJieHHoro aHApoAea h tmhhhok c Hepa3pocniHMca cbibhhkom; Taxne tmhhhkh 6mjih 
jinnib y rnnoTeTHHecKHX npeAKOB maji<j>eeB. 

HaHMenee cneAHajiH3HpoBaHHbm b poAe Salvia ran tmhhhkh xapaKTepmyeTca ao- 
CTaTOHHO AJIHHHOH TbIHHHOHHOH HHTbK), nOHTH paBHbIMH KOJieHaMH CB«3HHKa H (J)ep- 

THJibHOCTbio Bcex rae3A nbuibHHKa (Himmelbaur, Stibal, 1933,1934,1935; Stibal, 1934; 
Hedge, 1974; EaiiKOBa, 1998). 06a KOJieHa AyroBHAHO H3orHyroro CBH3HHKa Bbmojnm- 
k)t 3Aecb OAHy h Ty tk e (J>yHKAHio BMHeceHHn nbiJibAeBbix rHe3A. 

OcHOBHoe HanpaBJieHHe obojiioahh tmhhhok majnjieeB o6ycjiOBJieHO AH<jx])epeHAHa- 
AHen KOJieH CBH3HHKa, 3aAHee H3 KOTopbix bmhocht nMJibAeBbie rae3Aa b onpeAeneH- 
hom nojio)KeHHH HaA TejiOM onbuiHTejia, a nepeAHee npnoOpeTaeT <f>yHKAHio nporaBOBe- 
ca npn onMJieHHH. 3to cnocoOcTBOBano peAyKAHH nbiJibAeBbix rae3A nepeAHen tckh, 
pa3pacTaHHio cTepnjibHbix TKaHen nepeAHero KOJieHa CBH3HHKa, H3MeHeHHio ero (J)opMbi 
H npOCTpaHCTBeHHOH OpHeHTaAHH. B03HHKinee CpaCTaHHe Me5KAy TbIHHHKaMH (hjih Me- 
Hee npoHHoe coeAHHeHHe nocpeACTBOM cocohkobhahmx tphxom) oOecneHHBaeT corjia- 
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coBaHHoe hx (J)yHKUHOHHpoBaHHe npw onbiJieHHH. Kaic nocjieAOBaTejibHbie 3Tanbi cne- 
UHajiH3auHH tmhhhok maji(])eeB Mbi BbmejraeM cjieAyiomHe CTpyKTypHbie ranbi: 1) ko- 
jieHa cb;i3hhkob nonra paBHM, nepeAHne tckh (jieprajibHM, tmhhhkh He cpacTaiOTca 
(pwc. 2, a, 6)\ 2) KOJieHa cbjhhhkob HepaBHbie, nepeAHne tckh (jieprajibHM, tmhhhkh 
cpacTaiOTca Me>KAy co6oh (pnc. 2, e , e); 3) 3aAHHe KOJieHa cbjbhhkob cnjibHO Bbrnmy- 
TM, nepeAHne KOJieHa BHAOH3MeHeHM, nepe^HHe tckh 6ojiee hjih MeHee peAyunpoBaHM 
(o6mhho CTepHjibHbi), tmhhhkh HacTo cpacraiOTCJi MOKfly co6oh (pHC. 2, d — Jl)\ 4) 3a^- 
HHe KOJieHa CBA3HHKOB CHJIbHO BMTJIHyTM, nepe^HHe KOJieHa BHA0H3MeHeHbI H o6bIKHO“ 
BeHHO coe^HHeHM Me5KAy co6oh, nepeAHne tckh a6oprapoeaHM (pnc. 2, M—p). Tm- 
hhhkh nepBoro rana hmciotcji y majnjieeB noApoAOB Leonia s. str., Macrosphace h Sal¬ 
via. B nocjieAHeM nacTO BCTpenaeTca h btopoh ran tmhhhok. Tperan ran xapaKTepeH 
AJifl Han6ojiee cneijHajiH3HpoBaHHbix ceKijHH noApoAa Salvia — Drymosphace h Nacto - 
sphace , a Jifl 6ojibniHHCTBa ceKijHH noApoAa Sclarea h, Bepoarao, AJifl HecKOJibKHx bh- 
AOb noApoAa Calosphace. HeTBepTMH ran npeACTaBJieH b cckijhh Horminum noApo- 
Aa Sclarea , a TaioKe nonra bo Bcex bhabx noApoAa Calosphace. TaKHM o6pa30M, rjui 
aMepHKaHCKHx majnjieeB b ijejiOM xapaKTepHM 6ojiee cneijHajiH3HpoBaHHbie ranbi aHA- 
pouea, neM ajm bhaob CTaporo CBeTa. 

Oco6oe HanpaBjieHHe Mop(|)OJiorHHecKOH obojiiouhh tmhhhok maji(})eeB cBjnaHO 
c npeKpameHHeM (J>opMoo6pa30BaTejibHbix npoijeccoB b nepeAHen nacra nbuibHHKa Ha 
paHHHX CTaAHJIX pa3BHTM. B TaKOH TbIHHHKe (nJITblH CTpyKTypHMH ran; pnc. 2, c — (p) 
nepeAHee kojicho CBJornnca npeACTaBjieHO b bhac He6ojibinoro OTpocraa hjih nojiHO- 
cibio OTcyTCTByeT, a 3aAHee kojicho CBJi3HHKa flBjuieTCJi «npoAOJDKeHHeM» tmhhhohhoh 
hhth. TaKOH opraH <J)yHKijHOHHpyeT aHajiorHHHO tmhhhkc c Hepa3pocniHMca cb«3hh- 
kom, cjio)KHaa CHCTeMa pbinaroB AereHepnpyeT, t. e. HMeeT MecTO BTopHHHoe ynpome- 
Hne CTpyKTypbi. II©Ao6HbiH KpaHHe peAyuHpoBaHHbm ran aHApouea ccJjopMHpoBajica 
napajuiejibHO b HecKOJibKHx rpynnax maji^eeB KaK b CTapoM (noApoAM Covola , Sangla- 
kia,Allagospadonopsis , ceKijHJi Vernalia no^om Leonia), TaK h b Hobom (ceiojH xAudi- 
bertia Benth. p. p.) CBeTe. 

06a nyra cneijHajiH3aijHH tmhhhok b poAe Salvia abjihiotcji no cyra HeoTeHHnecKH- 
mh (nacraaa HeoTeHHji, no BacHJibneHKO, 1965, Kacaiomaacji He ijejioro opraHH3Ma, a 
OTAejibHoro opraHa). HeoTeHHio b AaHHOM cjiynae mm noHHMaeM b hihpokom cMbicjie 
KaK pacrarHBaHHe paHHHX CTaAHH OHToreHe3a npeAKOB h npeBpameHHe hx b ac^hhh- 
raBHyio CTaAHio y noTOMKOB (TaxTaA^H, 1954, 1964, 1970). 06e 3BOJnoijHOHHbie jih- 
hhh CTaHOBJieHHji aHApoijeji maji^eeB ocHOBaHM Ha MOAyce TepMHHajibHOH a66peBHa- 
uhh (BbinaAeHHe KOHenHbix CTaAHH). OAHaKo nepBOH xapaxrepHa TaKace A^BHa nusi 
npeAinecTByioiAHx CTaAHH, b pe3yjibTaTe KOTopon ccjjopMHpoBajincb pa3HOo6pa3Hbie 
CTpyKTypHbie BapnaHTM nepeAHero KOJieHa CBji3HHKa. 

OHjioreHeranecKHe B3aHMOoraomeHH« maji(J)eeB H3 pa3JiHHHbix noApoAOB h cckijhh 
B KOHTeKCTe 3BOJHOUHOHHMX npeo6pa30BaHHH TMHHHOK npeACTaBJieHM B BHAe CXeMbI 
(pnc. 3). «06jiaKaMH» o6o3HaHeHM hx ocHOBHbie CTpyKTypHbie ranbi. EojibiHHHCTBO 
uiajnJ)eeB c npnMHTHBHMM aHApoueeM (noApoAM Leonia. s. str., Macrosphace h Salvia) 
pacnpocTpaHeHM b Boctohhoh A 3 Hh, ^peBHeM CpeAH3eMbe, CeBepHOH h Boctohhoh 
A^ pHKe. Mop4)o-$yHKUHOHajibHaa AH(J)<i>epeHUHauHJi tmhhhok b cbjbh c Mejnmxjmjib- 
hoh cneuHajiH3auHeH o6ecneHHjia cTaHOBjieHHe Ha ocHOBe noApoAa Salvia hoboto ApeB- 
HecpeAH3eMHopcKoro noApoAa Sclarea. OAHaKo aHanorHHHbie npeo6pa30BaHM nponc- 
xoahjih h b Apyrnx rpynnax maji^eeB, CB«3aHHbix c hcxoahmmh ranaMH noApoAa Sal¬ 
via: b ceKijHH Drymosphace BOCTOHHoa3HaTCKoro reHe3Hca h a^pHKaHCKOH ceionHH 
Nactosphace , 3HanHTejibHO o6oco6jieHHOH ot ApeBHecpeAH3eMHOMopcKHX cckahh po- 
Aa. Bonpoc 06 hx nojiOHceHHH b cocTaBe noApoAOB Salvia hjih Sclarea ocTaeTca Ancxyc- 

CHOHHMM. 
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Phc. 3. CxeMa 3BOjnoijHOHHbix npeo6pa30BaHHH aHflpoijeji b po^e Salvia. 
«06jiaKaMH» o6o3HaHeHbi pa3JiHHHwe CTpyKTypHbie ranbi tmhhhok, hx HyMepaiiHfl cooTBeTCTByeT pnc. 2. 


B napajijiejitHOM HanpaBjieHHH npoHCxo^Hjia obojiioijhx tbihhhok inajicf)eeB b Ho- 
bom CBeTe. Ha ochobc npHMHTHBHoro rana aHApoijen no^pofla Leonia c(J)opMHpoBa- 
jihcb pa3HOo6pa3Hbie cneijHajiH3HpoBaHHBie BapnaHTbi b 3H,a,eMHHH0M aMepHKaHCKOM 
noApo^e Calosphace. CTpyKTypa h npHHijHnbi hx (JiyHKHHOHHpoBaHira y shtomo^hjib- 
hwx bh^ob 3Toro noApo^a aHajiorHHHbi HaH6ojiee cneijHajiH3HpoBaHHBiM TBiHHHKaM 
maji(})eeB H3 noapo^a Sclarea. CTpyKTypHO-(j)yHKii ) HOHajiBHoe cxo^ctbo annapaTOB onbi- 
jieHHn b no^po^ax Sclarea h Calosphace OTpaacaeT napajuiejiH3M pa3BHTHH aHflpouen 
b 3thx (J)HJioreHeTHHecKH oiyjajieHHbix rpynnax maji(j)eeB CTaporo h HoBoro CBeTa. 
O^HaKO b no^po^e Calosphace nojiyrajm 3HaHHTejiBHoe pa3BHrae tbihhhkh ophhto- 
(})HJibHoro rana. Ohh bo3hhkjih Ha toh >Ke hcxoahoh CTpyKTypHOH ochobc, ho b hhx b 
H aH6ojibmeH cTeneHH Bbipa^ceHo pa3pacTaHHe CTepHjibHbix TKaHen CBH3HHKa b coneTa- 
hhh c nojiHOH pe^yKUHeH nbuibueBbix rHe3£. 

B pa3JiHHHbix Hacrax apeajia mailmen (b ^peBHeM CpeAH3eMbe, Boctohhoh A 3 hh, 
K)>khoh A(J)pHKe, KajiH^opHHH h CoHope) Ha 6a3e noApo,zja Leonia nponcxoAHJio npe- 
o6pa30BaHHe tbihhhok no nyra KpaiiHeH pe^yKUHH nepe^Hen nacra nbuibHHKa. B pe- 
3yjibTaTe ccjiopMHpoBajiocB hcckojibko He3aBHCHMbix (})HJiyMOB, KOTopue paccMaTpHBa- 
iotch cHCTeMaTHKaMH jih6o KaK ceKUHH b cocTaBe noApo^a Leonia , jih6o KaK caMOCToa- 
TejibHbie noApoABi ( Covola (Medik.) Briq., Sanglakia Pobed., Allagospadonopsis Briq.) 
hjih ^a>Ke poABi ( Audibertia Benth.). Cbx 3 h othx rpynn c noApoAOM Leonia He Bbi 3 biBa- 
K)T COMHeHHH, O^HaKO HX TaKCOHOMHHeCKHH paHT H nOJIOHCeHHe B CHCTCMe pO^a OCTa- 

iotch ^HCKyccHOHHbiMH (EaHKOBa, 20016). CBoeo6pa3He tbihhhok b othx rpynnax hb- 
jraeTca pemaiomHM apryMeHTOM b nojib3y npH3HaHHH hx b KanecTBe caMOCTOirrejiBHBix 
noApoAOB, TaK KaK (J>opMHpoBaHHe HOBoro CTpyKTypHoro rana aHApouex b po^e maji- 
(J>eH onpe^eJweT, no HameMy mhchhio, nepexoA Ha KanecTBeHHO hhoh ypoBeHB Mop(J)o- 
jiorHnecKOH opraHH3auHH. 
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3aKJiiOHeHHe 


Mop(j)oreHe 3 mppoiiex y nccjieAOBaHHbix bhaob nponcxoAHT no cahhoh o6men cxe- 
Me, am KOTopon xapaKTepHO paHHee npeKpameHHe (JiopMHpoBaHHJi 3anaTKOB 3a^Hnx 
tbihhhok h acHHxpoHHoe pa3BHrae nepeAHen n 3a^Hen nacTen nbiJibHHKa nepe^Hnx tm- 
hhhok. B npoijecce pa3BHTH« nepeflHen nacra nbiJibHHKa y GonbinnHCTBa HccjieAOBaH- 
Hbix bhaob nponcxo^HT pa3pacTaHHe nepH<f>epHHecKHx TKaHen Ha aOaKcnajibHOH cto- 
pOHe CB«3HHKa, (f)epTHJIbHbIX B 60 Jiee npHMHTHBHbIX ranax TBIHHHOK H CTepHJIbHbIX B 
npoABHHyTbix ranax. JX jui MHornx npeACTaBHTejieii noApoAa Calosphace xapaKTepHO 
(J)opMHpoBaHHe CTepnjibHbix BbipocTOB Ha a6aKcnajibHOH h a^axcHajibHOH CTopoHax ne¬ 
peAHero KOJieHa CBJi3HHKa. Y HeKOTopbix bhaob (HanpHMep, S. verticillata ) npeKpame- 
HHe (J)opMOo6pa30BaTejibHbix npoijeccoB b nepeAHeii nacra nbiJibHHKa nponcxoAHT Ha 
paHHHX CTaAHJIX. 

Me^cBHAOBbie pa3JiHHH*i TbiHHHOK Hiaji<])eeB coctoat bo BpeMeHH Hanajia TopMOKe- 
hhji pa3BHTHji cnoporeHHOH tkbhh h b <f>opMe nepeAHero KOJieHa cBji3HHKa. IIocjieAHjni 
onpeAejiaeTca HepaBHOMepHOCTbio pocTa pa3JiHHHbix ynacraoB nepeAHero KOJieHa cbjb- 
HHKa h HMeeT aAanraBHoe 3HaneHHe. EcTecTBeHHbiH ot6op no oTOMy npH3HaKy npHBeji 
k (JiopMHpoBaHHK) aHajiorHHHbix CTpyKTypHbix BapnaHTOB b HecKOJibKHX (JmjioreHera- 
necKHX BeTBjix maji(J)eeB, KaK b CTapoM, TaK h b Hobom CBeTe. 

3bojik)ah« aHApoijeji majnJieeB conpaaceHa c (J>opMHpoBaHHeM pa3JiHHHbix cTpyK- 
TypHO-(})yHKAHOHajibHbix ranoB BeHHHKa b cbh3h c aAanTauneH (MejiHTOcjmjibHOH hjih 
opHHTO(J)HJibHOH) k nepeKpecTHOMy onbuieHHio. 3th npoijeccbi b 3HanHTejibHOH crene- 
hh onpeAejuuiH (J)HJioreHe3 poAa Salvia h AH<])<})epeHAHaijHK) BHyTpnpoAOBbix TaKCOHOB. 
Tnn TbIHHHOK onpeAejwji ypoBeHb CTpyKTypHOH opraHH3aijHH, cooTBeTCTByiomHH paH- 
ry noApoAa, h jihhjb b HeKOTopbix cjiynaax — ceicijHH. 

OcHOBHoe HanpaBjieHne obojiiouhohhoh TpaHC<f>opMauHH tbihhhok, KaK b mcjihto- 
(f)HJIbHOH, TaK H B OpHHTO(j)HJIbHOH JIHHHJIX 06yCJI0BJieH0 pa3paCTaHHCM nepH(})epHHe- 
ckhx CTepnjibHbix TKaHen Ha aGaKcnajibHOH CTopoHe nepeAHero KOJieHa CBJi3HHKa h 
peAyKUHen nbuibijeBbix rHe3A. Oco6oe HanpaBjieHne cneijHajiH3aijHH aHApouea Mejm- 
TO(J)HjibHbix maji(J)eeB onpeAejiaeTca KpaHHen CTeneHbio peAyKijHH nepeAHero KOJieHa 
CBji3HHKa b cbji3h c npeKpameHHeM 4>opMOo6pa30BaTejibHbix npoueccoB Ha paHHHX CTa- 
AHax ero pa3BHTHJi. 06a nyra obojiiouhh tbihhhok b poAe Salvia jibjmiotcji HeoTeHH- 
HeCKHMH. 

AHApouen oraocHTejibHO npHMHTHBHoro THna ycTaHOBJieH am noApoAOB Leo - 
nia s. str., Macrosphace h 6ojibniHHCTBa cckijhh noApoAa Salvia. LUaji^en H3 noApo- 
AOB Sclav ea, Calosphace h Allagospadonopsis, Covola h Sanglakia , HanporaB, hmciot 
B bicoKO cneuHajiH3HpoBaHHbie tbihhhkh. 
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SUMMARY 

Stamen morphology in 30 species of Salvia and the morphogenesis of stamens in 17 species were 
investigated. Early inhibition of the back stamens and asynchronous development of anther halves 
of the forward stamens were found. In most species, peripheric layer on the abaxial side of the lower 
connective arm expands. It forms sporogenous tissue in primitive stamen types and sterile tissues in ad¬ 
vanced ones. Inffaspecific distinctions are determined by more or less early inhibition of the sporoge¬ 
nous tissue and by diverse form of the lower connective arm, caused by non-uniform growth of 
its parts. For S. verticillata the early inhibition of the forward anther half was revealed. Five structural 
variants of a stamen in the genus Salvia were distinguished. The evolution of androecium has substan¬ 
tially determined phylogeny of the genus Salvia and differentiation of subgenera and sections. Similar 
structural variants of stamens formed in parallel in several phylogenetic lines in both the Old and 
the New World. 


895 



TOM 89 E O TAHHHECKHtl XYPHAJI 2004, Ns 6 


YflK 582 


© G. V. Degtjareva , 1 T. H. Samigullin , 2 D. D. Sokoloff , 3 
C. M. Valiejo-Roman 4 

GENE SAMPLING VERSUS TAXON SAMPLING: 

IS AMBORELLA {AMBORELLACEAE) A SISTER GROUP 
TO ALL OTHER EXTANT ANGIOSPERMS? 

r. B. flErTSPEBA, T. X. CAMHTyjIJIHH, A. A. COKOJIOB, K. M. BAJIbEXO-POMAH. 
BBJIBETCfl JIH AMBORELLA (AMBORELLACEAE) CECTPHHCKOfi TPynnOft no OTHOUIEHHK) 
KO BCEM OCTAJIbHbIM COBPEMEHHbIM nOKPbITOCEMEHHbIM PACTEHHHM? 

(3HAMEHHE OTBOPA TAKCOHOB H OTEOPA TEHOB 
flJIB MOJIEKyjlHPHO-OHJIOrEHETHHECKOrO AHAJ1H3A) 

1. 2, 4 Department of Evolutionary Biochemistry, A. N. Belozersky Institute of Physicochemical Biology, 

Moscow State University 
Moscow, 119992, Russia 

E-mail: degavi@genebee.msu.su; samigul@belozersky.msu.ru; vallejo@genebee.msu.su 
3 Higher Plants Department, Biological Faculty 
Moscow State University 
Moscow, 119992, Rissia 
E-mail: sokoloff@dds.srcc.msu.su 
Received 30.12.2003 

The majority of recently published molecular phylogenetic analyses suggest a basal position for Amborel¬ 
la within angiosperms. However, these analyses were based on a relatively limited set of DNA regions. Gore¬ 
mykin et al. (2003) analysed angiosperm phylogeny using sequences of 61 protein-coding genes common 
to plastomes of land plants. They revealed dicots as sister to monocots and Amborella as sister to Calycan- 
thus. We suggest that the unusual tree topology published by Goremykin et al. (2003) reflects low taxon sam¬ 
pling rather than increased gene sampling. We consider that the data inferred from the analyses of 61 chloro- 
plast genes do not refute the idea of a basal position for Amborella. However, we realise that the basal posi¬ 
tion of Amborella is nothing more than a hypothesis. Although current data on chloroplast genomes, in our 
opinion, are insufficient to falsify this hyrothesis, it may well be falsified by further studies. 

Key words: Molecular phylogeny, root of Angiosperms, Amborella , basal monocots. 

The problem of relationships among basal groups of Angiosperms is one of most com¬ 
plicated and most disputable problems of plant phylogeny. The use of molecular data allo¬ 
wed the establishment of new hypotheses concerning basal groups of Angiosperms. 
The analysis of rbcL sequences suggested a basal position for Ceratophyllum , a highly 
specialized and reduced water plant (Chase et al., 1993). During recent years, Angio¬ 
sperm phylogeny has been studied using sequences of several different DNA regions. 
The majority of combined analyses suggest a basal position for Amborella , a shrubby 
plant endemic to New Caledonia (e. g., Qiu et al., 2000; Soltis et al., 2001; Zanis et al., 
2002; APG II, 2003; Hilu et al., 2003; Lohne et al., 2003; see however: Barkman et al., 
2000). These analyses allow the recognition of basal Angiosperm grade (ANITA grade), 
consisting of three clades (1) monotypic family Amborellaceae (2) families Cabomba - 
ceae and Nymphaeaceae , and (3) Trimeniaceae , IUiciaceae , and Schisandraceae. 

The basal position of Amborella is not in agreement with the traditional viewpoint that 
the family Amborellaceae represents a basal member of the order Laurales (e. g., Takhta- 
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jan, 1987; 1997; Cronquist, 1988; Dahlgren, 1989). After publication of molecular data, 
some morphological evidence was found in favour of placement of Amborella toget¬ 
her with other members of the ANITA grade, e. g. from study of gynoecium morphology 
(Endress, Igersheim, 2000; Endress, 2001). However, new morphological differences 
of Amborella from other members of the ANITA grade were found in female gameto- 
phyte structure (see, e. g., Friedman et al., 2003). 

At present, only a minor part of plant genome has been used to reconstruct phylogeny 
of angiosperms. Besides, only a minor part of more than 250 000 angiosperm species 
(Takhtajan, 1987,1997) was included in each particular phylogenetic analysis. It is there¬ 
fore uncertain how realistic is the present day estimation of angiosperm phylogeny infer¬ 
red from the molecular data set. How representative are data sets used to establish the ba¬ 
sal position of Amborella? Increased taxon sampling and/or increased gene sampling may 
result in change of the current concept of Amborella as the most basal extant angiosperm. 
That such a change is possible is evident from the example with Ceratophyllum , which 
was estimated to be basal in a single-gene analysis. 

It is important to test the current hypothesis of angiosperm root by analysis of increa¬ 
sed molecular data set. However, it is very difficult to increase simultaneously taxon sam¬ 
pling and gene sampling. 

Goremykin et al. (2003) conducted analyses of basal angiosperm relationships based 
on complete sequences of chloroplast genomes (fig. 1). Using these complete sequences 
allowed maximum increase of characters involved into analyses. In total, 61 protein¬ 
coding genes common to the plastomes of land plants were analysed using neighbour¬ 
joining, maximum parsimony and maximum likelihood approaches (Goremykin et al., 
2003). In the majority of analyses, Amborella was not revealed as the sister group of all 
other Angiosperms .(Goremykin et al., 2003). Rather, Amborella clustered with Calycan - 
thus (Calycanthaceae ). The family Calycanthaceae as well as Amborellaceae was traditi¬ 
onally placed in the order Laurales(e. g., Takhtajan, 1987,1997; Cronquist, 1988; Dahlg¬ 
ren, 1989). Monocots and dicots are highly supported as two sister monophyletic clades 
in analyses of 61 plastome genes (fig. 1) (Goremykin et al., 2003). This result is in cont¬ 
rast with vast majority of recent molecular analyses. It should be stressed that the mono- 
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Fig. 1. Neighbour-Joining tree built from Kimura two-parameter distances derived from analysis of the align¬ 
ment of the first and the second codon positions from 61 protein-coding genes common to the plastomes of 
land plants (redrawn from Goremykin et al., 2003). 

10 angiosperm taxa are analysed. Bootstrap support indices are shown. 
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Austrobaileyaceae 
Nymphaeaceae 
Amborellaceae 

GYMNOSPERMS 

Fig. 2. Phylogenetic relationships among basal groups of angiosperms inferred from analysis of 18S rDNA, 
rbcL , and atpB sequences in 567 angiosperm taxa. 

Parsimony ratchet is used. Jackknife support indices are shown. Simplified from Soltis et al. (2000). 

phyly of dicots (in a cladistic sense!) disagrees also with the traditional viewpoint based 
on study of morphological data (e. g., Takhtajan, 1966,1987,1997; Dahlgren et al., 1985; 
Cronquist, 1988). 

According to Goremykin et al. (2003) their result implies that the phylogeny inferred 
from studies of full chloroplast genomes is highly incongruent with the phylogeny infer¬ 
red from analyses of a few genes. However, Goremykin et al. (2003) included only 13 ta¬ 
xa in their analyses (three outgroups and ten angiosperm taxa). In contrast, some recent 
analyses, which demonstrated the basal position of Amborella , included more than hund¬ 
red plant species. It might be possible that the unusual tree topology obtained by Goremy¬ 
kin et al. (2003) reflected low taxon sampling rather than increased gene sampling. To test 
such a hypothesis, we have analysed almost the same set of taxa as Goremykin et al. 
(2003) using data for only three genes, rbcL, atpB , and 18S rDNA. These genes were ana¬ 
lysed previously by Soltis et al. (2000), who used data for a large sample of angiosperm 
taxa. In the analysis by Soltis et al. (2000), Amborella was revealed as the basalmost 
angiosperm (fig. 2). This test should allow demonstration of the impact of decreased ta¬ 
xon sampling on tree topology. 

The ten ingroup genera analysed by Goremykin et al. (2003) do not represent all im¬ 
portant angiosperm groups recognised in traditional classifications. In particular, mono¬ 
cots are represented in these analyses exclusively by grasses ( Zea, Triticum, and Oryza ). 
We have tried to test what impact on tree topology different sampling of monocots may 
have. To do this, we have conducted analyses of three gene data set for 13 genera, among 
which grass taxa were replaced by three more basal monocot representatives, Japonoli - 
rion, Tofieldia , and Lilium. These monocot genera exhibit a number of putative plesio- 
morphic features of floral morphology (especially when compared to grasses). 

Methods 

GenBank data were used to construct two matrices each containing 13 genera and se¬ 
quences of three genes (rbcL, atpB, 18S rDNA). The first matrix included almost the sa¬ 
me set of taxa as was analysed by Goremykin et al. (2003). Due to technical reasons, Clar - 
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GenBank accession numbers for sequences used in this paper 



18S rDNA 

atpB 


rbcL 


Genus 

GenBank accession 

First publication 

Gen Bank accession 

First publication 

GenBank accession 

First publication 


number and species 

of the sequence 

number and species 

of the sequence 

number and species 

of the sequence 

Amborella 

U42497 

A. trichopoda Baill. 

Soltis et al. (1997) 

AJ235389 

A. trichopoda Baill. 

Savolainen et al. 
(2000) 

L12628 

A. trichopoda Baill. 

Qiu et al. (1993) 

Arabidopsis 

XI6077 

A. thaliana (L.) Heynh. 

Unfried (1989) 

NC_000932 

A. thaliana (L.) Heynh. 

Sato et al. (1999) 

U91966 

A. thaliana (L.) Heynh. 

Zhu et al. (1997) 

Calycanthus 

U38318 

C. floridus L. 

Soltis et al. (1997) 

AJ235422 

C. floridus L. 

Savolainen et al. 
(2000) 

L14291 

C. floridus L. 

Chase et al. (1993) 

Clarkia 

U67930 

C. xantiana A. Gray 

Soltis et al. (1997) 

AF209564 

C. xantiana A. Gray 

Soltis et al. (2000) 

L10225 

C. xantiana A. Gray 

Conti et al. (1993) 

Japonolirion 

AF206942 

J. osense Nakai 

Soltis et al. (2000) 

AF209608 

J. osense Nakai 

Soltis et al. (2000) 

AF206784 

J. osense Nakai 

Soltis et al. (2000) 

Lilium 

AF206952 

L. superbum L. 

Soltis et al. (2000) 

AF209618 

L. superbum L. 

Soltis et al. (2000) 

Z77295 

L. superbum L. 

Chase et al. (1995) 

Marchantia 

X75521 

M. polymorpha L. 

Kranz et al. (1995) 

NCJXH319 

M. polymorpha L. 

Shimada, Sugiura 
(1991) 

NC_001319 

M. polymorpha L. 

Shimada, Sugiura 
(1991) 

Nicotiana 

AJ236016 

N. tabacum L. 

Soltis et al. (2000) 

X61318 

N. rustica L. 

Avni et al. (unpu¬ 
blished) 

Z00044 

N. tabacum L. 

Chase et al. (1993) 

Oryza 

X00755 

0. sativa L. 

Soltis et al. (1997) 

X15901 

0. sativa L. 

Chase et al. (1993) 

X15901 

0. sativa L. 

Chase et al. (1993) 

Pin us 

D38246 

P. luchuensis Mayr 

Chaw et al. (1995) 

AY228468 

P. koraiensis Siebold et 
Zucc. 

Noh et al. (unpu¬ 
blished) 

AY228468 

P. koraiensis Siebold et 
Zucc. 

Noh et al. (unpu¬ 
blished) 

Pisum 

U43011 

P. sativum L. 

Soltis et al. (1997) 

X03852 

P. sativum L. 

Zurawski et al. 
(1986) 

X03853 

P. sativum L. 

Chase et al. (1993) 

Psilotum 

X81963 

P. nudum (L.) Beauv. 

Kranz et al. (1996) 

U93822 

P. nudum (L.) Beauv. 

Wolf (1997) 

LI 1059 

P. nudum (L.) Beauv. 

Manhart (1994) 

Spinacia 

L24420 

S. oleracea L. 

Nickert, Soltis 
(1995) 

U23082 

S. oleracea L. 

Zurawski et al. 
(1982) 

J01443 

S. oleracea L. 

Chase et al. (1993) 

Tofieldia 

AF207043 

T. calyculata Wahlenb. 

Soltis et al. (2000) 

AJ235627 

T. calyculata Wahlenb. 

Savolainen et al. 
(2000) 

AJ286562 

T. pusilla (Michx.) Pers. 

Bremer (unpu¬ 
blished) 



Table continued 


o 

First publication 
of the sequence 

Ogihara et al. 

(2002) 

Savolainen et al. 
(2000) 

GenBank accession 
number and species 

AB042240 

T. aestivum L. 

X86563 

Z mays L. 

CO 

O 

_1 

First publication 
of the sequence 

Ogihara et al. 

(2002) 

Savolainen et al. 
(2000) 

Gen Bank accession 
number and species 

AB042240 

T. aestivum L. 

X86563 

Z. mays L. 

18S rDNA 

First publication 
of the sequence 

Alkemar (unpu¬ 
blished) 

Soltis et al. (1997) 

i 

GenBank accession 
number and species 

AY049040 

T. aestivum L. 

U42796 

Z. mays L. 

Genus 

Triticum 

Zea 


kia was used instead of Oenothera as a representative of Ona- 
graceae and Pisum is used instead of Lotus as a repre¬ 
sentative of Leguminosae. The second matrix differs from 
the first matrix by monocot sampling. Japonolirion, Tofiel- 
dia , and Lilium are included in the second matrix instead 
of Zea , Triticum and Oryza. GenBank accession numbers for 
all sequences used in our study are presented in the Table. 

The DNA sequences were aligned initially using CLUS- 
TAL W version 1.75 (Thompson et al., 1994) and corrected 
manually using the SED editor of the VOSTORG phylogene¬ 
tic analysis package (Zharkikh et al., 1990). The alignment 
is available from the authors upon request. 

Maximum parsimony analyses were performed using 
PAUP* version 4.0b8 (Swofford, 2000) and WinClada ver¬ 
sion 1.00.08 (Nixon, 2002). In the first case (as in study 
by Goremykin et al., 2003), bootstrap support indices were 
calculated, while in the second case (as in study by Soltis 
et al., 2000) jackknife support indices and ratchet algorithm 
were used. 

Distance trees were calculated using the neighbour¬ 
joining method (Saitou, Nei, 1987) as it is implemented 
in PAUP*. Kimura two-parameter distances were calcula¬ 
ted since this model was used by Goremykin et al. (2003). 
1000 bootstrap resamplings were performed. 

Maximum likelihood analyses were performed using 
TreePuzzle (Schmidt et al., 2000) and MrBayes (Huel- 
senbeck, Ronquist, 2001) programs. Goremykin et al. (2003) 
used TreePuzzle software only. 


Results 

Neighbour-joining analysis of three gene data set (rbcL, 
atpB , and 18S rDNA) for almost the same taxon set as used 
by Goremykin et al. (2003) revealed almost the same tree to¬ 
pology as was published by Goremykin et al. (2003) (fig. 1, 
3). Dicots are 100 % supported as a monophyletic group and 
Amborella is 100 % supported as sister to Calycanthus in 
both analyses. When Tofieldia, Japonolirion , and Lilium re¬ 
presented monocots, neighbour-joining analysis of the three 
gene data set also did not reveal a basal position fox Amborel¬ 
la (fig. 4). 

Maximum parsimony analyses of three gene/13 taxon 
matrices demonstrated no significant differences between 
the use of PAUP* and WinClada programs. Maximum parsi¬ 
mony analyses of three gene data set for almost the same ta¬ 
xon set as was used by Goremykin et al. (2003) revealed mo- 
nophyly of dicots (fig. 5). As well as in study by Goremykin 
et al. (2003), Amborella is not revealed as the basal most an- 
giosperm. However, in contrast to results by Goremykin et al. 
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Fig. 3, Neighbour-Joining tree built from Kimura two-parameter distances derived from analysis of the align¬ 
ment of all codon positions from three genes, rbcL, atpB, and 18S rDNA. 

These three genes were analysed previously by Soltis et al. (2000), who used data for a large sample of angiosperm taxa and 
concluded that Amborella represented a sister group to all other extant Angiosperms. In the analysis with limited taxon 
sampling we have obtained almost the same tree topology as Goremykin et al. (2003), with Amborella sister to Calycanthus 

(Calycanthaceae, Laurales). 


(fig. 1), Amborella is not clustered with Calycanthus (fig. 5). When Tofieldia , Japonoli- 
rion and Lilium represented monocots, maximum parsimony analyses of the three gene 
data set revealed Amborella as a basal clade within angiosperms; the rest of angiosperms 
formed a clade with 98 % jackknife support and 100 % bootstrap support (fig. 6). 

Maximum likelihood analyses using TreePuzzle program. When grasses repre¬ 
sented monocots, Amborella is not revealed as the basalmost angiosperm (fig. 7). As in 
the tree published by Goremykin et al. (2003), Amborella is clustered with Calycanthus 
(figs. 1, 7). When Tofieldia , Japonolirion , and Lilium represented monocots, Amborella 
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is revealed as the basal most angiosperm (fig. 8), and the whole tree topology is compa¬ 
tible with the tree published by Soltis et al. (2000) (see fig. 2). 

Bayesian analyses. Maximum likelihood analyses of the three gene data sets using 
MrBayes program revealed a basal position for Amborella (fig. 9). In contrast to the rest 
of the analyses performed in the present study, the position of AmboKella does not depend 
on monocot sampling. The clade containing all analysed angiosperms minus Amborella 
received 100 % posterior probability when grasses represented monocots as well as when 
Tofieldia, Japonolirion, and Lilium were included in the analysis. 
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Discussion 


Amborella is not found to be sister to other angiosperms in analyses of the three gene 
data set performed using the same methods and almost the same taxon set as were used 
by Goremykin et al. (2003) (figs. 3, 5, 7). Rather, monocots and dicots are supported as 
two monophyletic groups sister to each other. These results are quite different from tree 
topologies inferred from analyses of the same three genes with much more extensive 
taxon sampling (Soltis et al., 2000). Amborella was supported as the basal most angio- 
sperm in analyses by Soltis et al. (2000). 

When Japonolirion, Tofieldia and Lilium are included into the tree gene data set, Am¬ 
borella is revealed as sister to the rest of the angiosperms in our maximum parsimony and 
maximum likelihood analyses (figs. 6, 8). The basal position of Amborella, the paraphyly 
of dicots and the monophyly of monocots were revealed when grasses were excluded 
from the data set (fig. 6,8) as well as when they were included together with Japonolirion , 
Tofieldia , and Lilium (tree not shown). 

We suggest that the unusual tree topology published by Goremykin et al. (2003) re¬ 
flects low taxon sampling rather than increased gene sampling. We consider that the data 
inferred from the analyses of 61 chloroplast genes (Goremykin et al., 2003) do not refute 
the idea of the basal position of Amborella. However, we realise that basal position of Am¬ 
borella is nothing more than a hypothesis. Although current data on chloroplast genomes, 
in our opinion, are insufficient to refute this idea, it may be well refuted by farther studies. 

It is possible that the sister group relationships between monocots and dicots revealed 
by Goremykin et al. (2003) reflect low sampling of monocot taxa. In the study by Go¬ 
remykin et al. (2003), only grasses are included in the analyses. The family Gramineae 
is usually treated as an advanced monocot group. In the analyses of the three gene data set, 
monocots are revealed as sister to dicots when they are represented only by grasses. 
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as the basal most angiosperm. 


When monocots with relatively primitive floral features are added to the data matrix, mo¬ 
nocots are revealed as derived from dicots. In maximum parsimony and maximum likeli¬ 
hood analyses, Amborella is revealed as the basal most angiosperm. It is very important 
to analyse full chloroplast genomes of putatively basal monocots. 

It is quite surprising how similar are the tree topologies inferred from neighbour-joi¬ 
ning analyses of the 61-gene data set (fig. 1) and the 3-gene data set (fig. 3) for almost 
the same set of taxa. In our opinion, this implies that estimation of angiosperm phylogeny 
inferred from the 3-gene data set is relatively realistic. The data by Goremykin et al. 
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Fig. 9. Two maximum likelihood trees derived from analyses of the alignments of all codon positions 
from three genes, rbc) L, atpB, and 18S rDNA. 

MrBayes program is used in these analyses. Left: monocots are represented by grasses. Right: monocots are represented 
by genera with relatively primitive floral structure. In both cases Amborella is revealed as the basal most angiosperm. 
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(2003) have seemingly demonstrated that analyses of full chloroplast genomes may not 
effect revolutionary changes in the general outline of angiosperm phylogeny. 

The present study shows that high (even 100 %) bootstrap or jackknife support 
of a particular clade does not ultimately indicate a ‘true’ topology (see also, e. g., Bremer,* 
1994. For example, dicots are revealed as 100 %-supported monophyletic clade in some 
analyses. However, some other analyses strongly suggest that the putative monophyly 
of dicots represents an artefact caused by low taxon sampling. Even multiple increase 
of the character set cannot guarentee a realistic tree topology if taxon sampling is low. 

The use of different algorithms of maximum likelihood analysis yielded quite diffe¬ 
rent tree topologies when grasses were included as representatives of monocots. The Baye¬ 
sian inference of phylogeny revealed a basal position for Amborella with 100 % poste¬ 
rior probability (fig. 9, left). Analysis of the same data matrix using TreePuzzle pro¬ 
gram revealed Amborella as sister to Calycanthus , although the posterior probability 
was 61 % only (fig. 7). In our opinion, this finding indicates that significant advanta¬ 
ges of the maximum likelihood algorithm are implemented in the MrBayes program. 
Unfortunately, Goremykin et al. (2003) did not conducted Bayesian analysis of the 61 ge¬ 
ne matrix. 
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PE3IOME 

EoJIbUIHHCTBO COBpeMeHHbIX HCCJieflOBaHHH, OCHOBaHHBIX Ha MOJieKyjIflpHMX flaHHblX, yKa3LIBaeT 
Ha to, hto OHfleMHHHMH hjih Hoboh KajieflOHHH mohothiihmh pofl Amborella (Amborellaceae) hbjih- 
ercH cecTpHHCKOH rpynnon no othouichhio k 6ojibuioh KJiaae, oObeflHHaiomeH Bee nponne noKpbrro- 
ceMeHHbie pacTeHHH (HanpHMep, Qiu et al., 2000; Soltis et al., 2000; Zanis et al., 2002; APGII, 2003). 
OflHaico paOoTbi, b KOTOpbix 6lui c^ejiaH bubojx o 6a3ajibHOM nojioaceHHH Amborella , ocHOBaHbi 
Ha H3yHeHHH OTHOCHTeJibHo He6ojibuioro (no OTHomeHHio k o6meMy o6i>eMy reHOMa) HHCJia ynacT- 
kob flHK. B. B. TopeMLiKHH c coaBTOpaMH (2003), H3yHHB nocJieaoBaTejibHOCTH 61 OeJiOK-KOflHpyio- 
mero reHa xjioponjiacTHoro reHOMa, cnejiajiH bbiboa, hto Amborella <J>opMHpyeT cecTpHHCKyio rpyn- 
ny no othouichhio k Calycanthus , a He 3aHHMaer 6a3ajibHoe nojioaceHHe Ha <J>HJioreHeTHHecKOM apeBe 
noKpbiToceMeHHbix pacTeHHH. IIo HarneMy mhchhio, pe3yjibTaT B. B. TopeMbiKHHa c coaBT. (2003) 
CBH3BH He c 66jibuiHM, hcm b npeztbmymHX paOoTax, hhcjiom npoaHajiH3HpOBaHHbix reHOB, a c nejip- 
CTaTOHHbiM hhcjiom TaKCOHOB (13), npHBJieneHHbix win aHajiH3a. Mbi nonaraeM, hto aHajiH3, ocHOBaH- 
hmh Ha ztaHHbix no 61 reHy, He onpoBepraeT Hjteio o 6a3ajibHOM nojioaceHHH Amborella. 

OflHa H3 H3BecTHbix pa6oT, b KOTOpoH c^ejiaH BbiBOjt o 6a3ajibHOM nojio)KeHHH Amborella (Soltis 
et al., 2000), ocHOBaHa Ha aHajiH3e aaHHbix no TpeM reHaM (rbcL, 18S pflHK, atpB) y 567 TaKCOHOB. 
fljiH Toro hto6m npoTecTHpoBaTb HOBbie naHHbie o poztCTBeHHbix CBH3HX Amborella , mbi npoaHajin- 
3HpoBajiH jtaHHbie no TpeM reHaM (rbcL, 18S pflHK, atpB) jxjih npHMepHO Toro me Ha6opa H3 13 TaK- 
cohob, KOTOpbiH 6biJi HCCJieflOBaH B. B. TopeMbiKHHbiM c coaBT. (2003). B pe3yjibTaTe mbi noJiynHJiH 
.ztepeBbB, oneHb 6jiH3KHe k tcm, KOTOpbie 6bijih nocTpoeHbi no aaHHbiM o 61 reHe. CneflOBaTejibHo, 
npocToro coKpameHHH HHCJia H3ynaeMbix bh^ob 6e3 yBejiHHeHHH HHCJia aHajiH3HpyeMbix reHOB nocTa- 
tohho flJiB Toro, HToObi TonojiorHH jtepeBa H3MeHHJiacb caMbiM cymecTBeHHbiM o6pa30M. no3TOMy 
ro Tex nop, noKa aaHHbie no 61 reHy He OyjtyT npoaHajiH3HpBaHbi y 6ojibinoro HHCJia bh^ob, hx Hene- 
JieCOo6pa3HO HCnOJIb30BaTb JJJIH KOppeKTHpOBKH CJI05KHBUIHXCH Ha OCHOBe MOJieKyJIHpHbIX JtaHHblX 
npejtCTaBjieHHH o (jmjioreHHH UBeTKOBbix pacTeHHH. 
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SOME PROBLEMS IN THE BOTANICAL-GEOGRAPHIC DIVISION 
OF THE NORTH-EASTERN ASIA 1 
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Fax (812)234-45-12 
E-mail: yurtsev@IK6026.spb.edu 

On the material of the discussions that have been carried on recently in a number of international projects 
(CAVM, PAF, CAFF), the author’s viewpoint is argumented on the problems of the phytogeographic sectoral 
division and zonation of the northern territories, with focus on Northeastern Asia. The status of a floristic 
(and phytogeographic) region is grounded for the Arctic proper. The practical absence of gymnosperms in 
the Arctic (outside zones of arctic/boreal ecotone) is emphasized, which is just opposite to the situation in 
the Boreal (taiga) zone. It seems to be acceptable to include the North Atlantic treeless oceanic phytochorion 
along with the North Pacific one in the Arctic Floristic Region (AFR) as two marginal subregions where cli¬ 
mate approaches that in the AFR s. str. at the epoch of the first deforestation of the Arctic, and where cold-hu- 
midic summers were combined with extremely mild winters, permafrost being lacking. An original definition 
of the tundra vegetation type was suggested by the author (Yurtsev, 1991) according to six positions; as a re¬ 
sult, the general correspondence (even congruence) of the geographic limits of the AFR and those of the cir¬ 
cumpolar tundra zone became evident. The total absence of trees even in the best protected sites (except 
for the Arctic-Boreal ecotonal zones) is specific for the Arctic and testifies to an extreme environment even 
on the global scale. Regular change (mostly reducing) of the set of woody plant species (from the subzone A 
to that of E) marks the steps of constriction of vitasphere and phytostrome, its hard carcass getting thinner. 
It is shown that the mature stages of succession in the subzone A quite fit the definition of the tundra vegetati¬ 
on type; thus, the subzone can be referred to as the high-arctic tundra subzone. The features of the less cold 
(more southern) subzones of the tundra zone are also discussed. Extraordinary species diversity of the coastal 
and inner areas of Wrangel Island belonging to subzone B and C (enclaves) could be well explained in terms 
of the greater age of the flora of Central Beringia and its position at the crossroads of migrations from diffe¬ 
rent parts of the Holarctis, which favoured speciation and immigration of species from various areas. 

Key words: botanical-geographic division, Northeastern Asia, Arcic Floristic Region, subregions, cir¬ 
cumpolar tundra zone, subzones. 

The area of NE Asia constitutes perhaps the most significant block simultaneous¬ 
ly within Metaarctic (fig. 1) and Megaberingia (fig. 2) with continuous development 
of cryophytic and hemicryophytic floras since late Neogene and with rather contrasting 
physiography where different parts with dissimilar environments were connected by in¬ 
tense floristic exchange (Yurtsev, 1974, 1977, 1994). Of course, the greatest interest was 
attracted by the problems of phytogeography of the Arctic. 

Realization of international projects, such as Conservation of Arctic Flora and Fau¬ 
na (CAFF), Pan-Arctic Flora (vascular plants: check-list) (PAF), Circumpolar arctic Ve¬ 
getation Mapping (CAVM), has put in the focus of interests of botanists the problems 


1 Presentation at the International workshop at Vladivostok, July 2003. 
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Fig. 1. The Meta-Arctic and its basic parts. 

1 — the southern boundary Of the Arctic floristic region s. str. (Yurtsev, 1994); 2 — the southern boundaries of oceanic tree¬ 
less phytochoria in the North Atlantic and North Pacific (parts of the Arctic region s. 1.); 3 — high-elevation treeless areas 
within the Subarctic. (For the detailed explanation see: Yurtsev, 1977, 1997). 


of phytogeography of the North, in particular, of Northeastern Asia as a part of Megabe- 
ringia — one of the «cradles» of the arctic flora. 

The main goal of the presentation is to deliver the author’s view on a number of questi¬ 
ons that are being vividly debated in literature. Russian botany has priority in this field, 
though the respective problems are now gaining the heads of botanists in USA, Canada, 
Japan and the Scandinavian countries. I would mention special initiation in discussing 
problems of bioclimatic zonation of the Arctic by the Norwegian botanist Arve Elvebakk 
(1999, 2001; Elvebakk et al., 1999; see also: Razzhivin, 1999). Rich material on this sub¬ 
ject is in the recently published 1st version of the map of circumpolar Arctic vegetation 
(edited by D. Walker), the product of international project CAVM — for a wide circle of 
users. At the start of PAF and CAVM projects the geographic extent and division of the 
Arctic were accepted in accordance with two maps of mine (Yurtsev, 1994, fig. 3, a, b ), 
where fig. 3, a reflected the division of the tundra zone into latitudinal phytogeographic 
subzones and fig. 3, b — floristic division of the Arctic into longitudinal sectors (pro¬ 
vinces and subprovinces). After many discussions both schemes were somewhat modi¬ 
fied. The least agreement has been reached in the nomenclature of latitudinal subzones 
of the tundra zone, so the neutral letter codes of these units were accepted from the nor¬ 
thernmost (A) to the southernmost (E) (for the full set of the latter see below, section 4). 
Anyway, the performance of this collective project was a significant step in assimilating 
the Russian tradition in the phytogeography of the Arctic. 
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Fig. 2. Mega-Beringia and some parts of it (North Angaris, Beringia s. str., Eoarctic, Okhotia, Hultenia). 

The dash-line outlines Mega-Beringia. (For the detailed explanation see: Yurtsev, 1974, 1976, 1997). 

1. Does the Arctic deserve the rank of a floristic region? 

The rank of the Arctic (the most general definition of which is: «northem polar cold 
treeless territory — division of the globe») until the present time is an item of controversy 
and discussions with opinions range from «certainly, the region» (or subregion) via cir¬ 
cumpolar province of the (Arctic)-Boreal region» to «the total of the northern portions 
of many different arctic-boreal provinces of the Boreal region» [for the survey and fuller 
characteristics of the arctic flora see: Yurtsev et al., 1978; Yurtsev, 1994]. 

It is not a matter of doubt that it is just the arctic (tundra) and boreal (taiga) floras that 
determine the appearance (image) and specificity of the flora of Russia. This is why both 
zonal floras are of special interest for us. At the same time, owing to relative simplicity 
of their composition (especially that of the Arctic flora), they could provide models 
for elaborating the algorithms of floristic analysis and comparisons as well as a model 
of florogenesis — that was not only migrational but also autochtonous. In addition, they 
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(as the youngest regions on the global scale) may become objects for recognition and dis¬ 
cussion of criteria of the rank of floristic region. 

First, I would like to emphasize remarkable negative interrelation of the Arctic and 
Boreal floras, namely: in the first, there are practically lacking (outside of ecotonal zone) 
the gymnosperms (a whole division of the plant world!) — if not to consider sporadic re¬ 
cords in the southern hypoarctic tundras of Juniperus communis s. 1. In the first place, 
Pinaceae are absent; but it is just these groups that form the coniferous wreath or trim¬ 
ming around the Arctic with its flowerbeds! Though species diversity of conifers at 
the planetary level (the more so at the regional) is not large, it is they that determine the ta- 
xonomical specificity of the taiga zone whereas their absence — the specificity of 
the Arctic. Besides, if one does not take into consideration the areas dominated by deci¬ 
duous larch forests or woodlands under the ultra-continental climate of East Siberia, 
the taiga zone is dominated by evergreen needle-leaved trees (representatives of micro- 
phyllic lines of evolution). It is obvious that the taiga/tundra zones’ boundary depends 
upon the tolerance limit of coniferous trees and stlaniks (creeping trees). In the humidic 
cold climate of Scandinavia and Kamchatka Peninsula the tree-line (timber-line, forest¬ 
line) is composed of low deciduous tree stands of birches of the sections Albae and Costa - 
tae. It is noteworthy that in the east of Northern Asia (and the Northeastern Asia) the nor¬ 
thern and altitudinal boundaries of forest are formed by the representatives of more primi¬ 
tive, less advanced phyla as compared with West Europe. 

With the above features is interconnected one more global-scale peculiarity of the Ar¬ 
ctic by which it differs from all the other vegetation zones (except for the aridic) begin¬ 
ning from the equatorial one: treelessness, low growth of woody plants in the Arctic — 
of the classes of prostrate to pulvinate dwarf shrubs, hemiprostrate and orthotropic dwarf 
shrubs, low shrubs and finally, large shrubs and stlaniks, hibernating under the shelter 
of snow, the representatives of the upper growth classes being able to regulate their height 
depending on the depth of snow cover and the lowest strata of air temperature. Within 
the limits of the Arctic step by step decrease the upper size classes of woody plants, crea¬ 
ting the hard carcass of tundra plant communities and controlling the thickness of phytost- 
rome and vitasphere. At the boundary of the hypoarctic and arctic groups of subzones 
all evergreen dwarf shrubs drop out (disappear) — Cassiope tetragona in the last place. 
In the northernmost subzone (or zone of polar deserts) woody plants are lacking. Plants 
of lower size classes are more stable, being specialized to use the thermic resources 
of the lowest strata of atmosphere. Hence, the conclusions by Tolmachev and his fo¬ 
llowers about the global-scale differences of the Arctic’s environment from that of all 
the other zones; as a consequence — the difference in the set of biomorphs and, thus, 
in trends and modes of florogenesis and speciation. It is not only the set and ranks of taxa 
forming the flora that should be taken into consideration in estimating the status and 
rank of the phytohoria, but also the prevailing types of plants with respect to the various 
categories of features (structural, functional, ecological) are to be discussed. And, besi¬ 
des, the age of the flora should be taken into account as a real factor. Since the Arctic flora 
is a comparatively young derivative of the Boreal flora which has spread over rather 
extensive area, in a rather hostile situation, first of all, the extreme climate. Any new flo¬ 
ristic region arises inside an older one, first of all, via selection of the species and whole 
complexes preadapted to the changed climate, including the representatives of the upper 
altitudinal zones (belts). With respect to the origin of the Arctic flora, such complexes 
were primarily those of exposed, wind-swept, snowfree in winter, usually stony sites 
as well as the plants of the opposite habitats — concave slopes and their pediments with 
snow accumulation and later melting, i. e. with an abbreviated vegetative period in 
summer. 
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Fig. 3. Phytogeographic zonation of the Arctic. 

a: I — High Arctic tundra subzone; II — Arctic tundra subzone; Iln — Northern variant; IIs — Southern variant; III — Nor¬ 
thern and middle Hypoarctic tundra subzones; IV — Southern Hypoarctic subzone; V — Large stlanik subzone; VI — Zo¬ 
nal equivalent of subzones IV and V outside the tundra zone (after: Yurtsev, 1994; modified at present). 


There is a joke that according to the Synthetic Evolution Theory a species is loo¬ 
ked at as a «sack of genes», evolving via microevolution processes. Quite analogously, 
there is a concept of flora as a «sack of taxa», differing in the set and the rank of ta- 
xa, the endemic ones taking priority. The phytogeogeraphic school in floristics studies 
flora as an hierarchic system of (demographic) populations of all the species coexisting 
on a certain territory, dividing its space and resources and, thus, being connected by coe- 
nobiotic interactions. The weighing of any species as a typological element of a given flo¬ 
ra is a necessary procedure for the evaluation of the rank of the flora and demarcating 
its natural boundaries (Yurtsev, 1982, 1987). Each regional flora (the flora of a phytocho¬ 
rion) is structured as a set of elementary (or local) floras of a landscape level and organi¬ 
zed as a system of populations. 


912 




6 



Fig. 3 (continued). 

b: Floristic division of the Arctic. I — East Siberian province, subprovinces IA: Taimyr, IB: Anabar-Olenek, IC: Kharau- 
iakh, ID: Yana-Kolyma; II — Chukotka province, subprovinces IIA: Continental Chukotka, IIB: Beringian Chukotka, IIC: 
South Chukotka, IID: Wrangel Island, IIA/B: Amguema transitional area; III — Alaska province, subprovinces III A: Berin¬ 
gian Alaska, IIIB: Northern Alaska; IV — Canada-Greenland province, subprovinces IVA: Central Canada, IVB: West 
Hudsonian, I VC: West Greenland, IVD: East Greenland, IVE: Ellesmere-North Greenland; V — Baffin-Labrador province; 
VI — European-West Siberian province, subprovinces VIA: Kanin-Pechora, VIB: Ural-Novaya Zemlya, VIC: Yamal-Gy- 
dan, VID: Svalbard; a — North Beringian insular autonomous area; b — Jan Mayen insular autonomous area. Vertically 
shaded: treeless areas mainly outside the Arctic region, dominated by oceanic complexes; horisontally shaded: areas with 
oceanic and continental complexes mainly within the Arctic region; not shaded: areas with continental complexes within 
the Arctic (after: Yurtsev, 1994, modified at present). 

2. Is Hultenia (Commander—Aleutian Chain) a part of the Arctic floristic region? 

In a broad treatment of the Arctic, the Aleutian, Commander, and Pribyloff islands 
(along with North-Atlantic treeless islands and the northernmost coast of Fennoscandia) 
might be referred to as the North Pacific subregion of the Arctic floristic (and phytogeo¬ 
graphic) region. It corresponds to general definition of the Arctic as the northern polar 
cold treeless region. 


2 BoTaHHuecKHM >xypHaji, Ne 6, 2004 r. 
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But in our original treatment (Yurtsev, 1994; Yurtsev et al., 1978) a restricted concept 
of the Arctic floristic region (AFR) was accepted, excluding both the marginal ocea¬ 
nic phytochorias due to rather contrasting climate (oceanic, without permafrost, rather 
mild winters, the ocean open throughout the year), flora (lack of continental elements) 
and vegetation (increased role of herbaceous mesic meadows, though combined with 
oceanic heaths on elevated areas). Consideration of these «oceanic treeless boreal phyto- 
choria» as two subregions of AFR was made in our works of 1978 and 1994 and was 
not excluded. 

There are numerous paleobotanical data on the original deforestation of the Arctic co¬ 
asts that occurred ca. 2.5—3 min years ago at the open Arctic Ocean and cool mild climate 
with rather rich coniferous forest-tundra; the tundra plants having included Dry as octope - 
tala , Cassiope tetragona, Saxifraga oppositifolia etc. (Yursev, 2000). It coincided with 
the 1st openning of Bering Strait and the migration of Pacific alpine plants along with ma¬ 
rine animals (forams, mollusks) up to Iceland. 

So, the marginal oceanic treeless areas (hypoarctic in their biota) kept many features 
of the oldest Arctic. A later formation of permanent sea ice, permafrost, climatic cooling 
and desiccation created the modem arctic biota and landscapes. Whereas the earliest ocea¬ 
nic species died out in continental sectors, some of relics persisted in the marginal subre¬ 
gions (e. g. Harrimanella — 2 sp.). Flora of Hultenia supported permanently a strictly 
oceanic element in the biodiversity of Megaberingian flora. 

E. M. Lavrenko (1951) treated both North-Atlantic and North-Pacific insular areas 
as separate meadow botanical regions, which need revision with respect to estimating 
heath vegetation of elevated sites. In fig. 3a (Yurtsev, 1994) oceanic treeless phytochoria 
outside the Arctic s. str. are considered as analogues of the southernmost two subzones 
of the tundra zone. 

The phytogeographic subzones mirrored on the map, are based on complex criteria, 
including taxinomic, geographic and biomorphic components of flora (with emphasis 
on the active—thriving—species) and the set of plant communities (with emphasis on 
the placor vegetation). At present, the North Atlantic treeless oceanic phytochoria are in¬ 
cluded in AFR (in the projects mentioned above), but Hultenia is not. In general the Arctic 
in its extension coincides with the tundra zone. 


3. Tundra type of vegetation: definition, the important features. 

Woody plants as constituents and indicators of zonal conditions 

Both maps (fig. 3 , a, b) mentioned above are based on the phytogeographic criteria, 
but different ones: 2nd—on the composition of taxa, but also those classified by geograp¬ 
hic range, growth form and other characters of species, the first — on the combination 
of structural types (first of all, growth forms — biomorphs, but also ecobiomorphs and co- 
enobiomorphs, coenotypes, etc.) of the plant individuals composing the plant cover and 
determining its structure. Thus, the physiognomy and structure of the plant cover may 
be described without using species (and other taxa) names, at least on higher levels of di¬ 
vision. Trees and shrubs are the two most important classes of growth forms (or functio¬ 
nal types if you like) determining the physiognomy and structure of the plant cover of 
the Arctic-Subarctic-Boreal zones and the order of magnitude of phytostroma in them. 
It is not by chance that this criterion was selected for describing the division of the Arctic 
(= Tundra zone) into subzones. Both oceanic sectors can also be determined by the set and 
composition of growth forms (with increased role of herbs, decreased — of mosses and 
lichenes etc.). The basic flora components in both the marginal subregions are oceanic 
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(and in part indifferent) metaarctic and arctic-alpine species along with the oceanic hypo- 
arctic and boreal ones. 

Most of the tundra zone’s plant communities belong to the tundra type of vegetation, 
including the mature vegetation of (sub)zone A. 

A few comments on the concept «type of vegetation» in Russian geobotanical literatu¬ 
re. It is the highest (or one of the highest) units in the ecological-structural classification 
of vegetation (comparable with that of «class» in ecological-floristic classifications). 
The basic criterion is usually the dominant or edificator life form (growth form, bio¬ 
morph) or ecobiomorph (sensu E. M. Lavrenko: biomorph with certain basic ecological 
features, such as the optimal level of summer warmth and soil moisture). There are 
two opposite views on vegetation types of tundra in the Russian geobotanical literature: 
(1) the tundra plant communities belong to several vegetation types: the moss, lichen, 
dwarf shrub, herb ones, each of which is spread in several zones; (2) there is a single tund¬ 
ra type of vegetation, specific to the tundra zone and its altitudinal analogues (Aleksand¬ 
rova, 1980). The weak point of this concept is that all the characters for separating the 
tundra type of vegetation were either negative (e. g. permanent treelessness) or alternative 
(the dominance of either mosses, or lichens, or dwarf shrubs, or low shrubs, or tussock 
graminoids; or, in another aspect, the arctic or arctic-alpine, or hypoarctic, or arctic-boreal 
species). The present author (Yurtsev, 1991) seems to have found several important posi¬ 
tive characters of tundra vegetation in common for all or at least a significant portion 
of tundra plant communities: (1) all tundra plants are low enough to dispose the above¬ 
ground organs within the lower above-ground layer warmest in summer and usually 
snow-protected in winter; shrub plants being able to regulate their height depending on 
ecological situation (see below); (2) characteristic, often — dominant growth forms 
of tundra demonstrate a highly-economical production strategy of a stayer (patient, stress- 
tolerant) with combination of lower rate of production processes, slow growth with the 
ability to grow at a low level of resources (including summer warmth), greater longevity 
of vegetative organs and the whole individual plants; many of them being evergreen (in¬ 
cluding mosses and lichens) or with dead leaves persistent for many years (pulvinate 
forbs, tussock graminoids, etc.); (3) though different biomorphs may dominate in tundra 
plant communities, most typical of them is coexistence of low or dwarf shrubs, mos¬ 
ses and lichens in various proportions; (4) very characteristic of tundra plant communi¬ 
ties and their ecosystems is the presence over mineral soil horizons of an organic bed 
of weakly decomposed more or less acidic peat or peat-like organic debris; the formation 
and development of this layer determine the succession trend and soil quality; this pheno¬ 
menon is recorded even at the mature stages of succession in the subzone A; (5) in nor¬ 
thern subzones the surface organic layer is usually more or less perforated or the bare gro¬ 
und constitutes the background for patches of closed vegetation and bears a peculiar set 
of vascular plants, mosses, lichens and algae; spots of bare ground have various origin 
and may occur facultatively (or even regularly in certain habitats) in subzones C, D and E; 
(6) though the tundra vegetation in different subzones is formed by various zonal ele¬ 
ments of flora (arctic, metaarctic, arctic-alpine, hypoarctic, arctic-boreal or polyzonal), 
it has a core of species whose distribution is restricted to cold treeless areas or at least 
as common here as in the neighbouring territories of the Subarctic. 

Besides the zonal and many intrazonal habitats in the tundra zone and their altitudi¬ 
nal analogues outside it, the tundra plant communities can be met with in the forest- 
tundra and northern woodland subzone in the Subarctic (intrazonal and extrazonal ha¬ 
bitats). 

Let us note that there are two complementary major aspects of a plant cover: (1) it is 
a mixed multi-species population (at the spatial levels from a plant community up to 
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the plant cover of the globe); (2) it is a dynamic coenotical system of different sorts of in¬ 
dividuals — growth forms, functional types etc. It is reflected in the dualism of phy- 
tosociological classifications: ecological-floristic (Braun-Blanquet’s) and ecological- 
structural (the Russian and American traditions). The ecological-floristic and/or eco¬ 
logical-structural models of the plant cover of a vast area may be based directly on 
the species set or the dominating growth-forms (hence, one deals with tundra zone, bore¬ 
al-taiga zone etc.) or the plant cover is considered as a set of plant communities which 
in their turn may be determined either in terms of their flora, or in terms of functio¬ 
nal types. 

Then I would stress the special role of woody plants in stabilization of the structure of 
tundra plant communities, which determines the vertical size of the biospere in the Arctic. 
The treelessness of the tundra is evidence of extreme environments (in all the other ther¬ 
mic zones at the appropriate precipitation one complex of tree species replace another). 
The decrease of height of dominant woody plants from the south northward reflects the in¬ 
crease of environment extremity — down to the total disappearance of them in the subzo¬ 
ne A. Phylogenetically, tundra woody plants are the descendents of sylvicolous trees, 
which keep some fundamental structural-functional features such as an ancestral type 
of smallest veins (Gamalei, 2000). We can roughly divide all the variety of vertical sizes 
of woody plants in the Arctic into the following 4 height classes: 

IV. Small trees—large stlanics—tall shrubs (>2—5 m high). 

III. Low to middle shrubs, vertical to hemi-prostrate (0.4—2 m). 

II. Vertical to hemiprostrate dwarf shrubs (5—40 cm). 

I. Prostrate dwarf shrubs—pulvinate dwarf shrubs (lovet that the former). 

Unspecialized woody plants (low trees and shrubs) are able to reduce their height 
passing to lower size classes, whereas some specialized ones are restricted to a certa¬ 
in vertical layer. Reducing size of leaves and inflorescence in obligately dwarf shrubs 
usually correlates with the increase in number of leaves and shoots («horizontal expan- 
ding»). The distribution of maximal vertical sizes among the subzones of the tundra zone 
is like this: 

IV class is normal and highest in the forest-tundra subzone; it is the largest regular 
class of woody plants in large stlanik subzone; low trees sporadically occur in the sou¬ 
thern hypoarctic tundra subzone (E), where tall shrubs of birch and alder shrubby stlaniks 
are common. 

Ill class is among dominant growth forms in the subzone «E» and sporadically occurs 
in subzone D — in the middle hypoarctic tundras — on flood plains and in well drained 
depressions of relief (willows), but is lacking in the northern hypoarctic tundras in Chu¬ 
kotka. 

Both classes are represented mainly by hypoarctic and arctic-boreal species. 

II class is dominant in the middle and especially northern hypoarctic tundras, where 
it is represented both by cryophyte (arctic-alpine and metaarctic) and the oligotrophic hy¬ 
poarctic and arctic-boreal species. In subzone C (southern arctic tundras) the only regular 
hemiprostrate dwarf shrub is the metaarctic evergreen Cassiope tetragona, though in con¬ 
tinental enclaves in West-Central parts of Wrangel Island low hemiprostrate hypoarctic 
shrubs of II class are locally present in well protected depressions of valleys. 

I class (only cryophytes!) dominates the northern arctic tundras (subzone B) and is oc¬ 
casionally present in subzone A. 

Whereas miniature woody plants of the two lowest (II and I) classes appears rather 
conservative, the representatives of III and IV classes are able to change their vertical size 
and other features of growth forms both as modification or genetically. E. g., Salix pul - 
chra Cham. s. 1. is represented in the vicinity of Bilibino settlement (Anyui Mts., the nor- 
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them taiga subzone) by two entities described as species, but often treated as subspecies: 
1 )S. pulchra s. str., a low hemiprostrate shrub, lesser than 1 m high, with purple glabrous 
twigs and glabrous leaves, and S. anadyrensis Flod., a small tree 4 —6 m high, with 
few trunks and with sublanate twigs and loose patent hairs on petioles and median ve¬ 
in (beneath). S. pulchra s. str. grows on terraces in larch — dwarf shrub-moss oligotro- 
phic forest, and S. anadyrensis — in flood plain larch-chosenia tall shrub-herb forest. 
In the flood-plain of Amguema river (on the isthmus of Chukchi Peninsula) the both enti¬ 
ties are tall (1.5—2 m high) shrubs differing in the leaf vesture, but outside flood plains 
S. pulchra s. str. is represented by variety of growth forms invarious tundras and mires — 
down to prostrate shrubs. On Wrangel Island S. pulchra is always a prostrate dwarf shrub, 
even under the shelter of low shmb thicket of S. lanata , which testifies to genetical deter¬ 
mination of prostrate growth. The situation much resembles that in species of salmons 
of Elgygytkyn Lake (Mednikov, 1995) with a series of fish taxa, described as 1 wide-spre¬ 
ad conifer species and several endemic oligotrophic ones sometimes treated as separate 
genera. B. M. Mednikov found out that those are genetically controlled Discrete Adapta¬ 
tion Norms with simple mechanisms of switching over from one genetical program to ot¬ 
her. The formation of this mechanism should have occupied a significant time span, 
but their rise much facilitated adaptative evolution of taxa. 


4. Discussion questions in treatment of certain subzones 

Below some controversies in treating certain subzones by different authors are bri¬ 
efly considered. The names of subzones accepted by the author (A—E) are as follows: 


Letter code 

Yurtsev, 1994 

Suggestion in a Western style 

A 

High-arctic tundra 

Northern high-arctic tundra 

B 

Northern arctic tundra 

Middle high-arctic tundra 

C 

Southern arctic tundra 

Southern high-arctic tundra 

D, 

Northern hypoarctic tundra 

Northern low arctic tundra 

d 2 

Middle hypoarctic tundra 

Middle low arctic tundra 

Ei 

Southern hypoarctic tundra 

Southern hypoarctic tundra 

e 2 

Large stlanik subzone 

Southernmost (large stlanik) 
hypoarctic tundra 


For the synopsis of terms in wide use see below (codes of the literature sources are: 
A — Aleksandrova, 1977, 1980; M — Matveeva, 1998; E — Elvebakk, 1999; W — 
D. Walker, 2003). 

Unit A: polar desert zone (A, M, E), herb-cryptogam subzone of tundra zone (W) 
Unit B: northern arctic tundra (A), arctic tundra (M), northern arctic zone (E), prostra¬ 
te shrub tundra subzone (W) 

Unit C: middle and southern arctic tundra (A), northern typical tundra (M), middle ar¬ 
ctic tundra (E), hemiprostrate dwarf shrub tundra subzone (W) 

Unit D: northern and middle subarctic tundra (A), typical tundra (the largest version) 
(M), southern arctic tundra (E), erect dwarf shrub tundra subzone (W) 

Unit E: southern subarctic tundra (A), southern tundra (M), low shrub tundra (E), erect 
low shrub tundra (W) 

Consideration of the questions is made on the circumpolar material. 


917 



4.1. Polar desert or high-arctic (northern high-arctic) tundra? 

The widespread tradition to call this most extreme desert-like version of arctic vegeta¬ 
tion «polar desert» (as a zonal unit of highest rank) is based mostly on physiognomic spe¬ 
cial criteria (see works by L. C. Bliss, but also Elvebakk). The lowest limit of mean July 
temperature is normally +2 °C, though Edlund et Alt (1989) record +3 °C (but subzone B 
in Wrangel Island at Rodjers Bay shows +2.4 °C!). Subzone A is lacking in the Berin- 
gian Arctic, but appears in the marginal areas of Megaberingia (e. g. Prince Patrick Is¬ 
land). 

The area of zonal distribution of «polar deserts» does not deserve the rank of a zone. 
The dominance of open, mostly stony surfaces with sparse groupings of pulvinate plants 
testifies to a very low rate (or blocking) of successions (the analogous sparse barren vege¬ 
tation in the neighbouring subzone of the northern arctic tundra is similar in composition). 
In sites with accumulation of fine-grain material, frost-boil-hummocky tundras not sel¬ 
dom are widespread with analogous floristic composition; but on tops of hummocks 
a prostrate-to-pulvinate dwarf shrub Dryas integrifolia (or Salix arctica) is usually repla¬ 
ced by cushions of Saxifraga oppositifolia (on carbonate bedrock). Such plant communi¬ 
ties fit practically all the diagnostic features of the tundra vegetation type (Yurtsev, 1991); 
in the Russian zonal terminology they may be called «high-arctic tundras». 


4.2. Floristically rich arctic tundras of Wrangel Island. 

Comparison with the tundras of the Chukotka mainland 

High species diversity of local floras on Wrangel Island leads to controversy in esti¬ 
mating subzonal situation. The tundras of the southern and western coasts or sometimes 
all coastal tundras are considered either as northern arctic tundras (NA) or as the southern 
arctic (SA) ones (Elvebakk et al., 1999). The enclaves in the western-central parts with 
«islets» of low-shrub polygons ( Salix lanata subsp. richardsonii , S. glauca) are referred 
to either as «typical tundras» (= the northern hypoarctic ones) (Sekretareva, 1998; Elve¬ 
bakk et al., 1999) or as a peculiar variant of the southern arctic tundras (Yurtsev et al., 
2001, 2002). Comparison of them with «typical tundras» of Chukotka (including those 
on noncarbonate rocks) proves their belonging to one of the subzones of arctic tundras, 
SA to be exact; among the criteria — 70 % of cryophyte species in the flora composition, 
presence of all true high-arctic species sensu Tolmachev of the given sector, presence of 
all characteristic plant communities of NA tundras — incl. dry polygonal ones; presence 
of «microplacors» with characteristic arctic sod soils (Yurtsev, 1987, 1989). Their flo¬ 
ristic richness, increased tolerance of many genera and species to rather cold climate 
(the mean July temperature 2.4—3.6 °C) could be explained by a long history of adaptive 
evolution (since late Pliocene) and floro- and phytocoenogenesis under the condition 
of alternation of the periods of exposing shelf (which was resulted in floristic connections 
with mountainous areas of Asia and North America) and those of its flooding (with insular 
isolation). Among the striking differences of Wrangel Island’s enclaves of SA tundras 
from the «typical tundras» of Continental Chukotka is the disappearing of many oligot- 
rophic hypoarctic dwarf shrubs and low shrubs (incl. Betula exilis) and the relict condition 
of the others (Yurtsev, 1987,1994). On the contrast to SA enclaves of the island, SA tund¬ 
ras of the northern coast in Central Chukotka are depauperated floristically, especially in 
the arctic (incl. amphi-Beringian) and high-arctic elements. They seemed to have come 
into existence very late — on the base of the flora of the northern hypoarctic tundras 
in Central Chukotka at flooding shelf through extinction of relatively thermophilic com- 
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ponents of the tundras. Such is a normal reaction of a flora on the rapid changing of cli¬ 
mate (immigration of species from outside and especially speciation occur much later). 
Another difference of SA tundras of Central Chukotka and North Alaska (Barrow and 
Prudhoe Bay areas) is widely spreading of peaty gleyish soils and mires — a consequence 
of climatic humidity (constant cold fogs in a very short summer). At the same time 
the northern archipelagoes of East Siberia, separated from the mountainous floras of Nor¬ 
theast Asia and the northwestern North America by vast areas of «yedoma» plain with icy 
permafrost and similar loess-like shelf areas, have rather poor floras, despite the absence 
of big glaciation in the past. 

It is remarkable that in local floras of the mainland of Chukotka and Wrangel Island 
(northern arctic to southern hypoarctic) the share of circumpolar species lists but 1/3 and 
sometimes passes prevalence to other elements (e. g. amphi-Beringian or Asian) (Yurtsev 
et al., 2001). 

The northern (s. str.) hypoarctic tundras (NHA) in Chukotka differ from those of many 
other sectors of the Arctic by lacking the low shrub vegetation. In the easternmost Chu¬ 
kotka Peninsula the fiords lacking low shrubs are situated in immediate vicinity to those 
including a wide belt of willow and alder shrub thickets (largely due to protection from 
cold northern and northeastern winds in summer and winter). 


4.3. Southern hypoarctic tundras of Chukotka and Alaska: 
the interrelation of tussock and shrub tundras 

It is remarkable that in enclaves of southern hypoarctic tundras in the east of Chukotka 
peninsula the dwarf birch and cottongrass tussocks oligotrophic tundras loose importance 
in contrast with the great role of willow and alder thickets with boreal relicts; but the share 
of cryophyte species also increases up to 1/2 whereas that of hemicryophytes decreases 
down to 1/4 (against to 1/3 in the LF of hypoarctic tundra subzones). 

The dominance of shrub tundra in the southern hypoarctic tundra (E) subzone is recor¬ 
ded for the southern parts of Seward Peninsula in West Alaska. But, in general, on plains 
and high terraces of Beringian Arctic (east of Olenek River) there dominate Eriopho- 
rum vaginatum dwarf shrub-peatmosses tussock tundra on loess-like silt Quaternary se¬ 
diments with heavy permafrost, with shrubs pushed out to well drained slopes and flood¬ 
plain. The total of vascular plant species in these tussocks hardly lists 10. The main domi¬ 
nant shrub species in tussocks and shrub tundras on the either side of Bering Strait are 
the same (e. g. Betula exilis , Alnus fruticosa , Salix lanata subsp. richardsonii etc.) with 
an admixture of differential ones (with trans-Beringian affinity!). It is important to note 
that the floristic composition of tussock tundras and their landscape importance in subzo¬ 
nes E and D (2) are almost the same. 


4.4. The large stlanik hypoarctic subzone 

This vegetation on the boundary between the southern hypoarctic tundra and the nor¬ 
thern taiga (montane variants) is a most disputable with a range of labels from the dark tai¬ 
ga forest (e. g. Sochava, 1956, also Belikovitch, 2001) to shrub thickets (Aleksandro¬ 
va, 1977, 1980). The large stlanik subzone (with a differential species Pinus pumila) 
is similar by availability of summer warmth with the Kolymean northern taiga but dif¬ 
fers in winter climate conditions: storm-winds with redistribution of snow and winter 
thaws. 
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Not all botanists realize the profound biological difference of stlaniks (and ‘stlani- 
cheks’— small stlanik-like creeping dwarf shrubs: Yurtsev, 1968) from the true shrubs 
and dwarf shrubs: an almost unlimitedly long growth of numerous «skeleton axes», which 
is being supported by their lying down and rooting. 

Silty terraces and plains in the large stlanik subzone are normally occupied by the Eri- 
ophorum vaginatum tussock tundras, sometimes with low shrubs of Pinus pumila and al¬ 
der. Flood-plains usually bear forest and tall shrubs of arboreal Salicaceae (3 genera) and 
are very enriched by boreal species. For large stlaniks is characteristic «vegetative po- 
wer». By their structure the communities dominated by large stlaniks are not a forest, 
but a specific formation of the subalpine («podgoltsovy») belt in the zonal position. 

Conclusions and final statements. 

In this presentation the main emphasis was put on latitudinal zonation reflecting 
the distribution of summer warmth, but not less important is also its relation to precipita¬ 
tion depending on the continentality/oceanity of climate, which has a longitudinal trend. 
Within longitudinal sectors biodiversity strictly depends on physiography and lithologi¬ 
cal diversity. 

Key-factor for understanding the role of NE Asia as the greatest (in the north) centre of 
biodiversity and of origin of many taxa is its position at crossing of two global structures: 
Metaarctic (fig. 1) and Megaberingia (fig. 2). The 1st has longitudinal, circumpolar di¬ 
stribution, integrated development of cryophyte complexes in the Arctic and high-eleva¬ 
tion belts in the Subarctic — within the latitudinal borders of Hypoarctic Zone (Yurtsev, 
1966), but here at the higher elevation. The second is running between East Taymyr and 
the western Canadian Arctic Archipelago and western Central Canada and contacts in 
the south with florogenetically rich mountain areas of East and Central Asia. It supports 
a gradient from ultracontinental climates in some parts of NE Asia up to ultraoceanic one 
in Hultenia. Let us add the availability of great migrational routes in Asia and in America 
(via North American Cordilleras), also along the coasts of North Pacific and Arctic Oce¬ 
ans; the rhythmic global changes of climate in Quaternary — which much strengthened 
the climate contrasts — from cryo-xeric intervals to warm-humid. But these great chan¬ 
ges of environments in NE Asia were not cata-trophic (in contrast to the Atlantic sector) 
since they did not lead to full destruction of flora over vast areas: there existed extensive 
areas with permanently continental and those with maritime climates as well as areas with 
intermediate climates changing periodically from continental to maritime (Central Berin- 
gia and Okhotia). The effect of glaciations and sea transgressions on Biotas was also not 
catastrophic, it increased the diversity of ecological situations (Yurtsev, 1974). 

At last, rather complex physiography and lithological diversity provided the possi¬ 
bility for the existence of various isolated populations, at least some of which became 
the ancestors of new races or species. Whereas the great migrational routes supported not 
only arrival of additional taxa, but also wide spreading of new ones. In this respect, the pe¬ 
riodical exposure of shelf was a factor of prime importance as well as evidence, the pair 
of highly specialized pulvinate relic species: Oxytropis putoranica (Taymyr) — O. uni¬ 
flora (Wrangel Island) in sect. Baicalia (Yurtsev, 1988). 

The general conclusion is: in different sectors of the Arctic the level of floristic rich¬ 
ness of plant communities, local floras and regional floras comparable by their rank could 
much differ depending on the natural history of the sector even under similar hydro- 
thermic conditions. And in Megaberingia (in particular, in Central Beringia) the level 
of floristic richness is the highest, besides, the same species and genera in various sec¬ 
tors may have their limit of tolerance in various subzones (as a witness, penetrating 
of many southern, incl. steppe species, to northern arctic tundras subzone in Wrangel Is¬ 
land). 
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At this stage of knowledge we should distinguish individual features in the behavior of 
different geographic populations of the same species. Northeastern Asia provides us with 
very good polygon for such studies and for examination of the role of biodiversity for sta¬ 
bility of ecosystems. With respect to the changes in plant affinity to different plant com¬ 
munities, the problem of geographic pattern has been considered recently by I. B. Kuche- 
rov (2003). Two sorts of examples follow. The harshest habitats (windswept snow-free) 
are occupied in various sectors by different species of Salix : in Yamal — by Salix nummu- 
laria , in Taymyr — by S. arctica , in Tiksi Harbour area — by S. sphenophylla, on coastal 
plains of Wrangel Isl. — by a prostrate race of S. glauca, in mountainous Chukotka — 
by S. rotundifolia on basic rocks and S. phlebophylla — on acidic ones, on Ellesmere Is¬ 
land (high arctic Canada) the only willow species — S. arctica — populates the full set 
of habitats — from sedge mires to snow-free driest ridges. In some sectors of the Arctic 
the full set of habitats is populated by a single species of Dry as (e. g. by Dry as punctata 
in Tiksi or D . integrifolia in Canadian Arctic Archipelago). In the easternmost Chuk¬ 
chi Peninsula the same set of habitats is distributed between 5 species, 4 of which are re¬ 
presented by two ecotypes (the similar situation occurs in Seward Peninsula). Thus, 
many parts of Northeastern Asia are not only a center of diversity, but also that of ori¬ 
gin for many species or even groups of species (as was demonstrated on the examples 
of several groups in Dryas , Oxytropis , Taraxacum , Artemisia : Korobkov, 1981; Yurt- 
sev, 1997). 

Let me finish this presentation by saying that the flora of NE Asia provides also 
the greatest potential reserve for florogenesis and adaptive evolution in the Arctic and 
Subarctic, but also for economic and scientific utilization, and a primary object for con- 
servational concern. 
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PE3IOME 

no MaTepnajiaM okhbuchhmx flHCKyecHH b paMKax fleHCTByiomHx h ceHHac Me5K,nyHapoflHbix 
npoeKTOB CAVM, PAF h CAFF apryMeHrapyeTCH TOHKa 3peHHH aBTOpa Ha npo6neMbi (JmopHcraHe- 
CKoro paHOHHpoBaHHH h 6oTaHHKO-reorpa<|)HHecKOH 30HajibH0CTH ceBepHbix TeppHTOpHH, b nepByio 
onepeflb CeBepo-BocTOHHOH A3hh h flpyrax nacTeH Mera6epHHrHH. OrcTaHBaeTCH CTaTyc (JmopHcra- 
necKOH h 6oTaHHKo-reorpa<|)HHecKOH o6jiacTH (AOO) w* Apkthkh co6ctbchho. Eojibinoe 3HaneHHe 
npHjtaeTCH OTcyrcTBHio b AOO (KpOMe nojiocbi 3KOTOHa) rojioceMeHHbix, hto cocTaBJweT pa3HTenb- 
HbiH KOHTpacT c 6opeaJibHOH (Tae^cHOH) 30hoh, Ha 6ojibiueM npoTHHceHHH npejtCTaBJieHHOH o6jiacTbio 
BeHH03ejieHbix xbohhmx uecoB. flonycKaeTca B03M05KH0CTb bkjhohchhh b AOO CeBepo-AuiaHTHHe- 
ckoh xojioflHOH 6e3JiecHOH (^HToxopHH h CeBepo-THxooKeaHCKOH (o6jiacTeH HcjiaH^CKoro h Ajieyr- 
CKOrO 6apHHeCKHX MHHHMyMOB c MflTKHMH TenJIbIMH 3HMBMH, OTKpbITbIM 3HMOH OKeaHOM, 6e3 BeHHOH 
Mep3JioTbi) Ha npaBax OKpaHHHbix nofloGjiacTen; SHOKJiHMaranecKHe ycjioBHH b nocneflHHX, no-BH^H- 

MOMy, BO MHOrOM CXOflHbl C TaKOBbIMH Ha OCHOBHOH TeppHTOpHH ApKTHKH B n03flHeM nJIHOIjeHe -B 

nepnofl ee nepBHHHoro o6e3JieceHHH (lOpneB, 2000). npHBo^HTCH opHrHHajibHoe onpejtejieHHe TyHfl- 
poBoro rana pacTHTejibHOCTH no 6 no3HUHHM; noKa3aHo o6njee TeppHTopnajibHoe cooTBeTCTBHe 
AOO h HHpKyMnojiHpHOH TyHjtpoBOH 30Hbi. OTcyTCTBHe apyca aepeBbeB (BHe nojiocbi apKTo6opeajn>- 
Horo 3K0T0Ha) cnemnJwHHo juix Apkthkh h BbmejuieT ee H3 Bcex TepMHnecKHx h 6HOKjiHMaraHecKHx 
no*icoB 3eMJiH; KJiHMaT AOO 3KCTpeMajieH Ha rjio6ajibHOH mKajie. /(epeBHHHCTbie )KH3HeHHbie (J>op- 
mw ()KO) HrpaioT cyutecTBeHHyio pojib bo Bcex no£30Hax TyH^poBOH 30Hbi, KpOMe cbmoh ceBepHOH, 
ojtHaKO cocTaB h pa3MepHbiH KJiace hx c iora Ha ceBep CTyneHnaTo H3MeHHK)TCH 3a cneT BbinajteHHH 
6ojiee pocnbix <J>opM, hto npHBOflHT k HCTOHneHHio BHTac^epbi h <|)HTOCTpoMbi h cyacaeT ziHana30H 
a^anTHBHOH 3BOJiionHH. 3pejibie cyKneccHOHHbie cTa^HH b cbmoh ceBepHOH noxsone (A) — TaM, 
me ohh peajiH3yioTCH, — oTBenaiOT onpe^ejieHHio TyH^poBoro rana pacTHTejibHOCTH h Moiyr hmcho- 
BaTbCH (b pOCCHHCKOH CHCTeMe TepMHHOB) BblCOKOapKTHHCCKHMH TyH^paMH. OScy^aioTCH 0 C 06 eH- 
HOCTH H rpaHHHbl 60 Jiee KOKHblX n0fl30H TyHflpOBOH 30HbI, 3K0T0HH0e nOJIOHCeHHe n0fl30HbI KpynHbIX 
CTJiaHHKOB Ha ceBepo-BocTOKe A3hh (no^roJibnoBbiH none b 30HaJibHOH no3HHHH). AHOMajibHoe 
mm AOO BH^oBoe pa3Hoo6pa3He TyHflp o-Ba BpaHrejia (nofl30Ha B c aHKJiaBaMH nofl30Hbi C) oS^hc- 
HHMO 6jiaronpHHTHbIMH yCJIOBHHMH JUIX BHfl006pa30BaHHfl H (^JIOpOreHe3a B EepHHTHHCKOH ApKTHKe 
KaK «$JioporeHeTHHecKOH jra6opaTopHH» ceBepHbix TeppHTOpHH TojiapKTHKH (lOpneB, 1987). 
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IteyHeHbi ocoOeHHOCTH MHKpocnoporeHe3a, a Tarace pa3BHTHJi nbiJibijeBoro 3epHa y Cerasus vulgaris 
b ycjiOBHJix BO^Horo fletJmijHTa h H36biTOHHoro Bo^ooOecneHeHHji. y ciaHOBjieHO, hto bo^hwh CTpecc pac- 
uiHpaeT cneKTp nacTOTbi h xapaicrepa HapymeHHH npn o6pa30BaHHH TeTpa/j MHKpocnop, CHHacaeT 4)epmjib- 
HOCTb H ^CH3HeCn0C06H0CTb nblJIbUbl. 

KjnoneBbie cjioBa: boahwh CTpecc, MHKpocnoporeHe3, (J)epTHjibHOCTb h »H3Hecnoco6HocTb nbiJib- 
Ubi, Cerasus vulgaris. 

B nocjieAHHe AecHTHjieraH H3yneHHe achctbhh 3KOJiorHHecKHx (JmKTopoB Ha pacra- 
TejibHbie opraHH3Mbi CTaHOBHTCH Bee 6ojiee aKTyajibHbiM. HaH6ojiee yH3BHMbiM opra- 
hom pacTeHHH npH He6jiaronpHHTHbix ycjiOBMx HBjnieTCH abctok co bccmh ero 3JieivieH- 
TaMH. O^HaKb HCCJieAOBaHHH peaKIJHH penpOAyKTHBHbIX CTpyKTyp Ha B03ACHCTBHH 3KO- 
jiorHnecKHx (JiaKTopoB eme He nojiynHJiH AOCTaTOHHoro pa3BHTHH. Cjia6o H3yneHbi ohh 
y MHorojieTHHX, b nacTHocTH, njiOAOBbix pacTeHHH. B jimepaType hmciotch AaHHbie o 
bjihhhhh TeMnepaTypbi Ha reHeparaBHbie npoijeccbi ruiOAOBbix KyjibTyp. O^HaKo CTpec- 
COBOe COCTOHHHe pacTeHHH MO^CeT 6bITb HHAyUHpOBaHO H APyrHMH (JiaKTOpaMH, OAHHM 
H3 KOTopbix HBjmeTCH BOAOoGecneHeHHe. Boahbih CTpecc y pacraTejibHoro opraHH3Ma 
MO)KeT 6bITb BbI3BaH Ae^Hl^HTOM BOAbI B nOHBe, 3aTOnJieHHeM, pe3KOH CMeHOH Bjiaro- 
o6ecneHeHHOCTH. 3to npHBOAHT k (jjymanHOHajibHbiM paccTponcTBaM h HapymeHHHM 
b npoTeicaHHH penpoAyKAHOHHbix npoijeccoB. 

OopMHpOBaHHe reHeparaBHbix opraHOB xapaKTepH3yeTC5i HajimmeM kphthhcckhx 
nepHOAOB, KorAa pacTeHHH oco6chho nyBCTBHTejibHbi k bobachctbhhm oicpy>KaK)meH 
cpeAbi (Ko 3 JiOBa, 1959; Cbctjiob, 1960; Cica3KHH, 1971, Bepe3eHKO h AP-, 1986; Cnn- 
AbiH, 1994, h ap ). Oahhm H3 TaKHx nepHOAOB HBjiHeTCH MHKpocnoporeHe3. B jiHTepaTy- 
pe HMeiOTca pa6oTbi no pa3JiHHHbiM acneKTaM H3yneHHH npoijeccoB MHKpocnoporeHe3a 
h pa3BHTHH nbuibueBoro 3epHa y pacTeHHH poAa Cerasus. THmmHbie HapymeHHH y paAa 
copTOB BHmHH onHcaHbi MHorHMH aBTopaMH (XapHTOHOBa, 1971; Tabacaru, Stefureac, 
1986; Ha3apoBa, CHMOHOBa, 1989; Furucawa, Bucovac, 1989; MauiKHH, 1994). Hmciot- 
ch AaHHbie o (JiepTHjibHOCTH h >KH3Hecnoco6HOcra nbuibAbi HexoTopbix npeACTaBHTejieH 
poAa Cerasus (}KHAXOBa, 1985; fleGncxaeBa, 1995; MoHaemcoBaH AP-, 2001, h AP-X o bjih- 
hhhh Ha npoijecc MHKpocnoporeHe3a y BHmHH BHemHHx ycjiOBHH (BojiomHHa, 1970; 
PaccBeTaeBa, 1982; Ha3apoBa, HcTOMHHa, 1994, 1995; rpnGaHOBCKaa, 2000). Eojib- 
mHHCTBOM aBTopoB ycTaHOBjieHO He6jiaronpHHTHoe bjihhhhc TeMnepaTypHoro CTpecca. 
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Cjia6an H3yneHH0CTb BonpocoB bjihhhhh boahoto CTpecca Ha npoijeccBi MHKpocnopore- 
He3a y idioaobbix pacTeHHH, b tom hhcjic y Cerasus vulgaris , nocjiyncHjia ocHOBaHHeM 
Win npoBeAeHHH HacTonmero hcc jieAOBaHHH . 


MaTepnaji h MeTOAHKa 

B KanecTBe o6i>eKTOB 6 bijih b3htbi nmpoico H3BecTHBie b LJeHipajiBHO-HepHoseM- 
hoh 30He Pocchh copTa bhhihh o 6 bikhobchhoh (Cerasus vulgaris Mill.) — BjiaAHMHp- 
cicaa, JIio6cKaa, 5KyKOBcicaH, a Taioice HOBBie copTa — BHume-HepeuiHeBBiH ra6pHA Ha- 
poAeiiKa, BHuiHe-nepeMyxoBBiH ni6pHA XapHTOHOBCKan, bhiuhcbbih a Hhtch- 

CHBHaa cejieKAHH BcepoccHHCKoro HHH reHeraKH h cejieionHH njiOAOBBix pacTeHHH 
HM. H. B. MHHypHHa (r. MHUypHHCK TaM60BCK0 H o 6 ji.). 

PacTeHHH npoH3pacTajiH b Tpex BapHaurax BOAOoGecneneHHH: 1) kohtpojib — Bjianc- 
hoctb noHBBi 70—75 % ot nojiHOH nojieBOH BjiaroeMKOcra (IIIIB) (4 >oh ecTecTBeHHoro 
yBjiaacHeHHH npn noAAepacaHHH 3aAaHHoro ypoBHH BjiaacHOcra c noMomuio nojiHBa); 
2) noHBeHHaa 3acyxa— 30—45 % IHIB; 3) nojiHB — 6ojiee 85—90 % 1OTB (ecTecTBeH- 
HBie ycjiOBHH yBjiaacHeHHH npn noAAepacaHHH 3aAaHHoro ypoBHH BjiaacHOCTH c noMO- 
iabk) eHceAHeBHoro nojiHBa). 

HccjieAOBaHHH Meno3a npoBOAHJiH Ha AaBJieHBix npenapaTax (TomuiBCKan h AP-, 
1975). Ilocjie ManepattHH IN HCI MaTepnaji OKpauiHBajiH au,eTO-reMaTOKCHJiHHOM. Cnep- 
MHoreHe3 H3ynajiCH no mctoahkc JJ,. A. TpaHKOBCKoro b MOAHtjjHKaijHH jiaOopaTopHH 
AHToreHeTHKH BHHHFhCIIP (PoMaHOBa h AP-, 1988). KanecTBO nBuiBijBi oijeHHBajiH 
c noMomBio OKpauiHBaHHH b aijeTOKapMHHe, a ee )KH3Hecnoco6HOCTB — nyreM npo- 
pamHBaHHH Ha HcicyccTBeHHOH nHTaTejiBHOH cpeAe. 


Pe3yjibTaTbi h o6cy»cAeHiie 

lIpoAecc (J)opMHpOBaHHH MHKpocnop nyreM MefioTHHecKoro AejieHHH MHicpocno- 
POAHTOB y BHHIHH o6bIKHOBCHHOH B yCJIOBHHX TaMGOBCKOH 06 JI. HaHHHaeTCH B KOHAe 

anpejiH. 

B xoAe H3yneHHH npoijecca Meno3a 6buia ycTaHOBjieHa b pnAe cjiynaeB acHHxpoH- 
HOCTB AeJieHHH MHKpOCnOpOAHTOB, KOTOpBie B OAHOM H TOM 7KQ nBIJIBHHKe MOiyT HaXO- 
Ahtbch Ha pa3HBix CTaAHHX — ot npo(])a3Bi I ao aHa(J)a3Bi II. H3ynaH npoijecc Meii03a 
y pacTeHHH C. vulgaris b pa3JiHHHBix ycjiOBHHx BOAOo6ecneneHHH, 6bijih npoaHajiH3Hpo- 
BaHBi He tojibko uacTOTa, ho h xapaKTep HapyuieHHH. OOHapynceHHBie b npoijecce Meno- 
3a HapyuieHHH 6bijih pa3AejieHBi Ha 2 rpynnBi: ranHHHBie (HanOojiee nacTO BCTpenaio- 
mnecH) h HeranHHHBie (peAKO BCTpenaiomHecH). TnnHHHBie HapymeHHH b pa3JiHHHOM 
coueTaHHH 6buih HaHAOHBi y Bcex H3yneHHBix pacTeHHH. 

B npo(|)a3e I y kohtpojibhbix h ohbithbix pacTeHHH HaOjuoAaJiH tojibko HeranHHHBie 
HapyuieHHH b (jiopMe hbjichhh ahtomkrchcb. 

B MeTa(|)a3e I (MI) y kohtpojibhbix h ohbithbix pacTeHHH oOHapynceHBi yHHBajieHTBi 
h GnBajieHTBi, jiencaiAHe BHe MeTa(J)a3HBix iuiacraHOK (cm. pncyHOK, a). 3th HapyuieHHH, 
KOTOpBie MBI OTHeCJIH K THIIHHHBIM, 6bUIH 3a<|)HKCHpOBaHBI y KOHTpOJIBHBIX paCTCHHH 

c pa3jiHHHOH nacTOTOH: 16.6 % (JIioGdcan), 18.0 (^CyKOBCKan), 19.1 (BjiaAHMHpcKan), 
36.5—41.4 (XapHTOHOBCKan, HHTeHCHBHan, HapoAeiuca). 

IIpoueHT KJieTOK c HapyuieHHHMH b MI h hx xapaKTep 3aBHCHT ot BOAOo6ecneHeHHo- 
cth pacTeHHH (Ta6ji. 1). Ha boahbih ac(])haht pa3JiHUHBie copTa pearnpoBajiH no-pa3- 
HOMy. HacTOTa BCTpenaeMOCTH c HapyuieHHBiM AejiemieM yBejiHHHBaeTCH npn boahom 
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HapyineHHfl Ha pa3JiHHHbix CTa^H^x Meno3a npH MHKpocnoporeHe3£ y Cerasus vulgaris. 

a — MeTa<j)a3a I (copT 5KyKOBCKaa, noHBeHHaa 3acyxa); 6 — paHHna aHa(J>a3a I (copT HapoaefiKa, Kompojib); e — aHa- 
4>a3a I (copT XapHTOHOBCKaa, KOHTpojib); a — Tejio<})a3a I (copT JIioScKaa, iiojihb); d — MeTa<|>a3a II (copT Hapoflen- 
xa, KOHTpojib); e — Tejio(J)a3a II (copT HapoAeiiKa, nonBeHHax 3acyxa); otc — o6pa30BaHHe Teipa/i MHKpocnop (copT Bjia- 
AHMHpcKa^i, noHBeHHaa 3acyxa); 3 — o6pa30BaH«e TeTpa# MHKpocnop (copT XapHTOHOBCKaa, KOHTpojib). ex — bm- 
6pocw xpomocom; mr — MHKpoa^pa; ox — OTCTaBaHHs xpomocom; n h — neHTa^a; npx — npexc^eBpeMeHHoe 
pacxoxcaeHHe xpomocom; p e m — pa3JiHHHaa BejiHHHHa MHKpocnop; mp — TpHa^a; n — aapa b KJieTKe (>4). YBejiKHe- 

HHe X 600 . 
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TABJIMUA 1 

XapaKTep h nacTOTa HapymeHHH MI Mefio3a npH MHKpocnoporeHe3e y Cerasus vulgaris 
b CBA3H c pa3HbiM BOflooOecneneHHeM 


CopTa 

BapnaHT 

onbua 

06mee hhcjio 
npoaHajiH3Hpo- 

B3HHbIX KJICTOK 

Hhcjio kjictok 
c HapyweHHbiM 
jieJieHHeM 

Xapaicrep HapyuieHHft 

% KjieTOK c Hapy- 
UieHHHMH ±m 

BjiaAHMHpCKaa 

K 

555 

106 

Bbl6pOCbI XpOMOCOM 

19.10 ± 1.7 


n 

515 

108 

H yHHBajieHTOB 

21.00 ± 1.8 


113 

507 

144 


28.40 ± 2.0 

JIio6cKaa 

K 

511 

85 

To ace 

16.63 ± 1.6 


n 

493 

105 


21.30 ± 1.8 


n3 

518 

142 


27.41 ± 2.0 

^KyKOBCKaa 

K 

516 

93 

» » 

18.02 ± 1.7 


n 

521 

114 


21.88 ± 1.8 


n3 

588 

209 


35.54 ± 2.0 

XapHTOHOBCKaa 

K 

661 

235 

» » 

36.45 ± 1.9 


n 

704 

260 


36.93 ± 1.8 


n3 

682 

255 


37.39 ± 1.9 

HapojieHKa 

K 

662 

274 

» » 

41.38 ± 1.9 


n 

681 

308 


45.23 ± 1.9 


n3 

699 

338 


48.35 ± 1.9 

HHTeHCHBHaa 

K 

645 

240 

» » 

37.21 ± 1.9 


n 

664 

293 


44.13 ± 1.9 


n3 

621 

292 


47.02 ± 2.0 


npHMenaHHe. 3aecb h jjajiee b Ta6jiHixax: K — KOHTpojib, fl — nojiHB, fI3 — noHBeHHafl 3acyxa. 


CTpecce y copTOB HHTeHCHBHaji, BjiaAHMHpcKaa, JIio6cKaa, ^CyKOBCKaa (Ha 20.9— 
49.3 %). He3HaHHTejitHoe bjihahhc nonBeHHOH 3acyxH Ha copTa-ni6pHAbi (XapmoHOB- 
CKaa, HapoAefiKa) o6i>HCHaeTc«, ohcbhaho, ycTOHHHBOCTbio hx reHoranoB. H36 mtoh- 
Hoe BOAOo6ecne^eHHe Bbi3biBajio TaioKe noBbimemie npoueHTa kjictok c HapyineHmiMH, 
OAHaKO pa3HHi^a Me>KAy KOHTpoJieM h onbiTOM HCBejiHKa — ao 21 % (JIioOcKaa). 

B aHa(J>a3e I (AI) BbWBJieHO mho>kcctbo HapymeHHH, CBinamibix c noBeAeHHeM 
yHHBajieHTOB. HacTb H3 hhx cjiynanHO pacnpeAejiaeTca Me>KAy nojnocaMH h nonaAaeT 
b KaKoe-jinGo H3 AonepHHx imep. B npoijecce pacxo>KAeHira xpomocom k nojiiocaM Ha- 
GjiioAajiH OTCTaBiime (cm. pncyHOK, e) h 3a6e>KaBmHe yHHBajieHTbi (cm. pncyHOK, 6), 
HeoAHOBpeMeHHoe h hhcjichho HepaBHOMepHoe pacxo>KAeHHe xpomocom k nojiiocaM. 
HeKOTopbie OTCTaBinne yHHBajieHTbi BnocjieACTBHH b Tejio(])a3e I o6pa3yioT MHKponApa, 
KOTopbie o6biHHO pa3pymaiOTC«, ho HHorAa npoxoA^T AaJibHenmHe ctbahh Meno3a. 
Bee nepenHCJieHHbie HapymeHHH — THmiHHbie. HeTHnHHHbie Hapyrnemw AI: BbiOpocw 
GHBajieHTOB 3a npeAejiw BepeTeHa Aejiemra, o6pa30Bamie moctob MexcAy Hepa3omeA- 
mHMHca k nojiiocaM xpoMOCOMaMH. HacTOTa BCTpenaeMbix kjictok c HapyrnemniMH 
y KOHTpojibHbix pacTeHHH b AI cocTaBJiaeT ot 10.2—11.7 % (BjiaAHMHpcKaa, JIioGcKaa, 
^CyKOBCKaa) ao 29.4—42.3 % (HHTeHCHBHaa, XapHTOHOBCKaa, HapoAeiiKa). 

ITpH boahom AO(})HAHTe KOJinnecTBO KjieTOK c HapymeHHiiMH b AI yBejiHHHBaeTca Ha 
9.2—59.0 % (Ta6ji. 2). H36biTOHHoe BOAooOecneneHHe He3HaHHTejibH0 bjhwct Ha npo- 
xo^cAeHHe (J>a3bi AI y Bcex H3yneHHbix copTOB 3a hckihohchhcm copTa JIioOcKaa. 

OrcTaBnme npn pacxoxcAeHHH OTAejibHbie xpoMOCOMbi hjih hx rpynnw b Tejio$a- 
3e I (TI) (])OpMHpyiOT B MaTepHHCKHX KJieTKaX MHKpOCnOp OT OAHOrO AO HeCKOJIbKHX 
(b ranHHHOM cjiynae 1—2) BapbHpyiomHx no BejiHHHHe MHKpoflAcp (cm. pncyHOK, e), 
jih6o noATarHBaiOTca k nojiiocaM. HeTHnHHHbie HapymeHHH Gbijih cJieAyiomHe: Hajrn- 
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TABJIHUA 2 

XapaKTep h nacTOTa HapymeHHfi AI Mefio3a npH MHKpocnoporeHe3e y Cerasus vulgaris 
b CBA3H c pa3HWM BOjiooOecneHeHHeM 


CopTa 

BapnaHT 

onbiTa 

06mee hhcjio 
npoaHajiH3H- 
pOBaHHblX 
KJieTOK 

Hhcjio 
KJ ieTOK 
g HapymeH¬ 
HbiM aejie- 
HHeM 

Xapaicrep HapymeHHft 

% KJieTOK 
c Hapyme- 
HHflMH ±m 

BjiaAHMHpcxaa 

K ! 

538 

55- 

OTCTaBaHHe XpOMOCOM 

10.22 ± 1.3 


n 

589 

77 

To ace 

13.07 ± 1.4 


n3 

579. 

115 

» », BblOpOCbl yHHBaJieHTOB 

19.86 ± 1.7 

JIioGcxan 

K 

566 

65 

OTCTaBaHHe XpOMOCOM 

11.48 ± 1.3 


n 

552 

130 

To ace 

23.55 ± 1.8 


n3 

575 

161 

» », Bbl6pOCbI yHHBaJieHTOB 

28.00 ± 1.9 

^KyxoBCKaH 

K 

625 

73 

» », BblOpOCbl yHHBaJieHTOB 

11.68 ± 1.3 


n 

646 

93 

To ace 

14.40 ± 1.4 


n3 

495 

161 

» », XpOMOCOMHbie MOCTbl 

32.53 ±2.1 

XapHTOHOBCKaH 

K 

719 

258 

To ace 

35.88 ± 1.6 


n 

709 

263 

» » 

37.09 ± 1.8 


n3 

597 

236 

OcTaBaHHe XpOMOCOM, Bbl- 
6pocw yHHBaJieHTOB 

39.53 ± 2.0 

Hapofleftxa 

K 

693 

293 

OcTaBaHHe, npeacneBpeMCH- 
Hoe pacxoacneHHe xpomo- 
COM, BblOpOCbl yHHBaJieH¬ 
TOB, XpOMOCOMHbie MOCTbl 

42.28 ± 1.9 


n 

687 

324 

To ace 

47.10 ± 1.9 


n3 

639 

340 

» », HepaBHOMepHoe pac- 
xoacneHHe xpomocom 

53.20 ± 2.0 

MHTeHCHBHaa 

K 

615 

181 

OTCTaBaHHe, paHHee pacxoac- 
jieHHe XpOMOCOM, BbiOpocw 
yHHBaJieHTOB, XpOMOCOM- 

Hbie MOCTbl 

29.43 ± 1.8 


n 

546 

205 

OTCTaBaHHe, paHHee pacxoac- 
JieHHe XpOMOCOM, XpOMO¬ 
COMHbie MOCTbl 

37.55 ±2.1 


n3 

588 

269 

OTCTaBaHHe, paHHee pacxoac- 
aeHHe xpomocom, BbiOpocbi 
yHHBaJieHTOB 

45.75 ±2.1 


HHe 3 h 6ojibinero HHCJia MHKpo^ep, HepaBHaa BejiHHHHa a^ep, o6pa3yiomHxcfl b pe- 
3yjibTaTe HapymeHHH xoAa Menem. HacTOTa xjieTOx c HapymeHHbiM AeJiemieM b TI y 
H3yneHHbix copTOB b KOHTpojie H3MeH«eTca ot 9.8—14.2 (BjiaAHMHpcKaa, }KyxoBcxafl, 
JIio6cxafl) ao 24.3—38.6 % (HapoAeifrea, HHTeHCHBHaa, XapHTOHOBCxaa). 

B TI Tax >xe xa k h Ha npeAbiAymux CTaAHax Menem, hmciotch pa 3 JiHHHfl Me)XAy koh- 
TpoJibHbiMH h onbiTHbiMH pacTemiflMH (Ta 6 ji. 3). HaH 6 ojiee 3aMeTHO pearapyioT Ha non- 
BeHHyio 3acyxy copTa HapoAefixa h ^CyxoBcxaa, npnneM pa3JiHHHbiMH 6 bijm He tojibxo 
nacTOTa BCTpenaeMOCTH xjieTOx c HapymeHHflMH Me>xAy xoHTpojibHbiMH h embirabiMH 
pacTeHHHMH (39.0, 62.0 %), ho h cnexTp xapaxTepa HapymeHHH. Ecjih y xoHTpojibHbix 
pacTeHHH copTa ^CyxoBcxaa xapaxTep HapymeHHH orpaHHHHBajica 1—2 MHxpoaApa- 
mh b AHTonjia3Me, to y pacTeHHH, npoH3pacTaiOLUHx npn boahom AO(J)HAHTe, OTMeneHbi 
Gojibmee hhcjio MHxpoHAep (1 — 3), HBjieHHe AHTOMHxcnca h HepaBHaa BejiHHHHa »Aep. 
H 36 WTOX Bjiara b noHBe 3 HaHHTejibHO nemmui Ha xoa TI y copTOB JIioGcxaa h ^CyxoB- 
cxaa (pa3HHi;a MexeAy xoHTpojieM h onbiTOM cocTaBJiaeT 39.6 h 55.2 %). 
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TABJ1MUA 3 

XapaKTep h nacTOTa HapymeHHH TI Metto3a np« MHKpocnoporeHe3e y Cerasus vulgaris 
b CBA3H c pa3HbiM BO,aoo6ecne4eHHeM 


CopTa 

BapwaHT 

onbiTa 

06mee hhcjio 
npoaHajiH3H- 
pOBaHHblX 
KJieTOK 

Hhcjio 
KJ ieTOK 
c HapymeH¬ 
HbiM nejie- 
HHeM 

XapaKTep HapymeHHft 

% KJieTOK 
c Hapyme- 

HHHMH ±m 

BjiaflHMHpcKaa 

K 

518 

51 

1—3 H > HHCJIO MHKpoajiep 

9.85 ± 1.3 


n 

554 

65 

To ace 

11.73 ± 1.4 


n3 

480 

99 

» » 

20.63 ± 1.8 

JIio6cKaa 

K 

536 

76 

» » 

14.18 ± 1.5 


n 

498 

117 

» » 

23.49 ± 1.9 


n3 

482 

119 

» » 

24.69 ± 2.0 

)KyKOBCKaa 

K 

542 

57 

1—2 MHKpoajjpa 

10.52 ± 1.3 


n 

503 

118 

1—3 h > hhcjio MHKpoaaep 

23.46 ± 1.9 


n3 

467 

132 

To ace, HepaBHaa BejiHHHHa 
ajiep, UHTOMHKCHC 

28.27 ±2.1 

XapHTOHOBCKaa 

K 

690 

266 

1—2 MHKpoajipa, HepaBHaa 
BejiH4HHa ajiep 

38.55 ± 1.9 


n 

638 

269 

To ace 

42.16 ± 2.0 


n3 

619 

290 

» » 

46.85 ± 2.0 

HapojieHKa 

K 

617 

150 

1—2 MHKpoaapa 

24.31 ± 1.7 


n 

648 

197 

To ace, uhtomhkchc 

30.40 ± 1.8 


n3 

641 

255 

1—3 MHKpoajipa, HepaBHaa 
BejiHHHHa aaep 

39.84 ± 2.0 

HHTeHCHBHaa 

K 

564 

214 

1 H > HHCJIO MHKpOaaep 

37.94 ± 2.0 


n 

604 

262 

To ace 

43.38 ± 2.0 


n3 

571 

274 

1—3 MHKpoajipa, HepaBHaa 
BejiHHHHa ajiep 

48.00 ±2.1 


BTopoe AejieHHe Menem npoTeKaeT b pa#e cjiynaeB TaioKe c aHOMajnwMH. HanGo- 
Jiee thiihhhmm HapymemieM b MeTa$a 3 e II (Mil) 6 buia ,zje 3 opHeHTau;HJi xpomocom. 
06Hapy»ceHbi OTCTaBiime h Bbi 6 pomeHHbie 3a npeAejibi MeTa(J)a3Hbix njiacTHHOK xpo- 
mocombi (cm. pHcyHOK, d). HeranHHHbie HapymeHHa: HepaBHaa BejiHHHHa rpynn, ijhto- 
mhkchc. flojia KJieTOK c HapymeHHbiM AejieHHeM b Mil cocTaBHJia y KOHTpojibHbix pac¬ 
TeHHH copTOB BjiaAHMHpcKaa, ^CyKOBCKaa, JIio 6 cKaa 9.3 — 12.1 % h 30.0 — 45.2 % y 
coptob XapHTOHOBCKaa, HHTeHCHBHaa, HapoAeinca. CBa 3 b Meayjy boahmm pokhmom 
HCCJieAyeMbix pacTeHHH h xapaKTepoM HapymeHHH b Mil Meno3a He 6 buia BbiaBjieHa. 
3aMeTHO pa3jiHnajiacb nacTOTa BCTpenaeMOCTH aHOMajibHbix kjictok y KOHTpojibHbix h 
onbirabix pacTeHHH (Ta 6 ji. 4). Ha boahmh accJjhijht Bee HccjieAyeMbie copTa (xpoMe cop- 
Ta XapHTOHOBCKaa) otbcthjih yBejiHneHHeM nacTOTbi kjictok c HapymeHHbiM AejieHH- 
eM (ao 55 %). H 36 MTOK Bjiarn b noHBe Ha CTaj^HH Mil 3HawrejibHO yBejiHHHJi nponeHT 
HapymeHHH. Boaee Bcero kjictok c HapymeHHbiM AejieHHeM y nojiHBaeMbix pacTeHHH 
copTa ^CyKOBCKaa (pa3HHija MeacAy kohtpojicm h onbiTOM cocTaBjiaeT 42 %). 

B aHa(()a3e II (All) TaK ace KaK h b AI, HaOjiio^ajiH 3a,qepacKy xpomocom b 3KBaTopH- 
ajibHOH oOjiacTH, oTCTaBaHHe h 3a6eraHHe BnepeA, BbiOpocbi xpomocom 3a npe^ejibi Be- 
peTeHa AeJiemia, HepaBHOMepHoe pacnpeAejiemie xpomocom. Cjicactbhcm ototo aBjia- 
eTca o6pa30BaHHe MHKpoaj^ep b TeTpa^ax MHKpocnop. IIoAo6Hoe noBeAemie xpomocom 
mm othochm k pa3paAy THnHHHbix HapymeHHH. HeTHnmHbie HapymeHHa All: ijhto- 
mhkchc, o6pa30BaHHe xpoMocoMHbix moctob, HepaBHaa BejiHHHHa rpynn (b ochobhom 
rnOpH^bi). HacTOTa kjictok c HapymeHHbiM AejieHHeM y KOHTpojibHbix pacTeHHH b All 
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TABJ1HUA 4 

XapaKTep h nacTOTa HapyweHHH Mil Mewo3a npH MHKpocnoporeHe3e y Cerasus vulgaris 
b cbh3h c pa3HbiM Bo,noo6ecneHeHHeM 


CopTa 

BapnaHT 

onbua 

06mee hhcjio 
npoaHa^H3H- 
pOBaHHblX 
KJieTOK 

Hhc/io 

KJieTOK 
c HapyuieH- 
HbiM ae/ie- 
HneM 

XapaKTep HapymeHHft 

% KJieTOK 
c Hapyrne- 
HHHMH ±m 

BjiaAHMHpcKan 

K 

568 

53 

OTCTaBWHe h BbiOpomeHHbie 

XpOMOCOMbI 

9.33 ± 1.2 


n 

508 

75 

To ace 

14.87 ± 1.6 


113 

539 

100 

» », UHTOMHKCHC 

18.55 ± 1.7 

JIioOcKaa 

K 

555 

67 

OTCTaBinHe h Bbi6pomeHHbie 
XpOMOCOMbI 

12.07 ± 1.4 


n 

529 

105 

To xce 

19.85 ± 1.7 


n3 

498 

95 

» » 

19.08 ± 1.8 

XyKOBCKaa 

K 

502 

60 

» » 

11.95 ± 1.4 


n 

503 

104 

» » 

20.69 ± 1.8 


ns 

577 

128 

» » 

26.83 ± 2.0 

XapHTOHOBCKan 

K 

657 

197 

» », HepaBHaa BejiHHHHa 
rpynn 

29.98 ± 1.8 


n 

566 

184 

To ace 

32.50 ± 2.0 


n3 

585 

198 

» » 

33.85 ± 2.0 

Hapo^eftKa 

K 

633 

286 

» » 

45.18 ± 2.0 


n 

616 

319 

» », UHTOMHKCHC 

51.89 ±2.0 


n3 

602 

364 

To xce 

60.46 ± 2.0 

MHTeHCHBHaB 

K 

592 

223 

OTCTaBuiHe h Bbi6poweHHbie 
XpOMOCOMbI, HepaBHan Be- 
jiHHHHa rpynn 

37.67 ± 2.0 


n 

614 

267 

To xce 

43.49 ± 2.0 


n3 

564 

297 

» », UHTOMHKCHC 

52.66 ±2.1 


ot 11.1—13.8 (copTa JIio6cKafl, BjiaAHMHpcKaa, ^CyKOBCKaa) ao 33.6—58.0 % (copTa 
XapHTOHOBCKaa, HHTeHCHBHaa, Hapo^efiKa). Om>mn>ie pacTeHHH OTJiHnaioTCfl no xa- 
paKTepy h nacTOTe HeTnnHHHbix HapymeHHH (Ta6ji. 5). Y HenojiHBaeMbix pacTeHHH 
name, hcm y KOHTpojibHbix, Ha6jnoAaJiH o6pa30BaHHe xpoMOcoMHbix moctob h ahto- 
mhkchc. Boahmh ac<})haht, Kax h Ha npeAHAymHx cTa^Hax Mefio3a, cnoco6cTBOBaji 
yBejiHHeHHK) nacTora kjictok c HapyrnemniMH. Oco6chho oto npoaBHJiocb y copTOB 
)KyKOBCKafl (> Ha 55.8 %), HHTeHCHBHaa (> Ha 34.1 %) h HapoAeHKa (> Ha 18.9 %). 3Ha- 

HHTeJIbHbie OTKJIOHCHHfl OT KOHTpOJIfl npH H36bITOHHOM yBJiaaCHCHHH noKa3ajiH JIHUIb 

copTa ^KyKOBCKaa (> Ha 37.7 %) h HHTeHCHBHaa (> Ha 21 %). 

THnHHHbie HapymeHHa Tejio(J)a3i>i II (Til): kjictkh c pa3HbiM hhcjiom flAep (6ojibme 
(cm. pwcyHOK, e) hjih MeHbrne 4); kjictkh c 1—2 MHKpo^mpaMH (cm. pwcyHOK, e ), o6pa30- 
BaBuiHMHca b pe3yjibTaTe ouih6ok npH pacnpeAejieHHH xpomocom MeacAy aohcphhmh 
KJieTKaMH MeHOAHTOB Ha npeAMAymHx CTa ^mx Mefio3a. HacTOTa kjictok c TaKHMH Ha- 
pymeHHflMH y KOHTpojibHbix pacTeHHH b Til: 10.8—21.4 (copTa >KyKOBCKaa, JIioGcKaa, 
BjiaAHMHpcKaa) h 47.5—52.1 % (copTa HmeHCMBHaa, XapHTOHOBCKaa, HapoAefiKa). 
HeranHHHbie HapymeHHJi MeH03a Til b (})opMe uHTOMHKcnca, o6pa30BaHHH 3 h 6ojibme- 
ro HHCJia MHKpoflAep (ao 8—9) peAKH h Ha6jnoAaiOTC5i b ochobhom y copTOB-rH6pHAOB. 

B TII y Bcex copTOB, npoH3pacTaiomHX npn Ae<})HAHTe BJiara, BbiHBJieHa MaKCHMajib- 
Ha a nacTOTa BCTpenaeMOCTH kjictok c HapymeHHHMH (Ta6ji. 6). Bojiee Bcero pa3HHija 
BbipaaceHa y copTOB ^KyKOBCKaa (43.2 %), BjiaAHMHpcKaa (39.0 %), JIio6cKaa (37.0 %). 
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TABJIMUA 5 

XapaKTep h nacioia HapymeHHH All Meiio3a npH MHKpocnoporeHe3e y Cerasus vulgaris 
b cbh3h c pa3HbiM BO,noo6ecneHeHHeM 


Copia 

BapnaHT 

onbua 

06mee hhc/io 
npoaHajiH3H- 
pOB3HHbIX 
KJieTOK 

Hhcjio 

KJieTOK 
c HapymeH- 
hhm aejie- 

HHeM 

XapaKTep HapymeHHH 

% KJieTOK 
c Hapywe- 
HHHMH ±m 

BjiaawMHpcKaH 

K 

458 

56 

OTCTaBaHHe, Bbi6pocbi h 
npeMeBpeMeHHoe pac- 

XOMeHHe XpOMOCOM 

12.23 ± 1.5 


n 

473 

79 

To ace 

16.70 ± 1.7 


n3 

472 

75 

» » 

15.89 ± 1.7 

JlK)6CKaH 

K 

499 

57 

» » 

11.09 ± 1.4 


n 

514 

91 

» », HepaBHOMepHoe pac- 
npeaejieHHe xpomocom 

17.70 ± 1.7 


n3 

453 

82 

» », XpOMOCOMHbie MOCTbl 

18.10 ± 1.8 

)KyKOBCKaH 

K 

578 

80 

OTCTaBaHHe, Bbi6pocbi h 
npexgjeBpeMeHHoe pac- 
xoxcaeHHe xpomocom 

13.84 ± 1.4 


n 

518 

115 

To xce, XpOMOCOMHbie mocth 

22.20 ± 1.8 


n3 

505 

158 

To xce, UHTOMHKCHC 

31.28 ±2.1 

XapHTOHOBCKan 

K 

649 

218 

OTCTaBaHHe, Bbi6pocbi h 
npexcaeBpeMeHHoe pac- 
xoxcaeHHe xpomocom 

33.59 ± 1.9 


n 

674 

239 

To ace 

41.39 ± 1.9 


n3 

585 

j 

257 

OTCTaBaHHe, Bbi6pocbi, npexc- 
aeBpeMeHHoe h HepaBHo- 
MepHoe pacxoxcaeHHe xpo¬ 
mocom, UHTOMHKCHC 

43.93 ±2.1 

HapoaeMKa 

K 

660 

383 

OrcraBaHHe, Bbi6pocbi h npexc- 
aeBpeMeHHoe pacxoxcaeHHe 
xpomocom, HepaBHOMepHoe 
pacnpejiejieHHe xpomocom, 

UHTOMHKCHC 

58.03 ± 1.9 


n 

641 

418 

To ace, xpomocomH bie moctm 

65.20 ± 1.9 


n3 

474 

339 

OTCTaBaHHe, Bbi6pocbi, He¬ 
paBHOMepHoe h npexcae- 
BpeMeHHoe pacxoxcueHHe 
XpOMOCOM 

71.52 ±2.1 

MHTeHCHBHaH 

K 

578 

216 

OTCTaBaHHe, npoxjieBpeMeH- 
Hoe pacxoxcaeHHe h Bbi6po- 

Cbl XpOMOCOM 

37.37 ± 2.0 


n 

552 

261 

To xce, XpOMOCOMHbie MOCTbl 

47.28 ± 2.1 


n3 

598 

339 

To ace 

56.69 ± 2.0 


H36biTOHHoe Bo^oo6ecneHeHHe TaioKe iiobjih5ljio Ha Til, hto Bbipa3HJiocb b yBejume- 
hhh nacTOTbi BCTpeuaeMOCTH KJieTOK c HapymeHHaMH, 6ojiee Bcero y copTOB ^CyKOBCKaa 
(41.2 %), JIio6cKaa (36.8), HmeHCMBHaa (22.9). 

Ha6jno^aeMoe pa3Hoo6pa3He HapymeHHH Ha ctb^hh TeTpaa 6buio TaioKe pa3flejieHo 
Ha 2 rpynnbi. TnnHHHbie HapymeHHH: TeTpa/jbi c pa3HbiM hhcjiom MHKpo$mep, bo3hhk- 
ihhx b pe3yjibTaTe omH6oK npn pacnpe/jejieHHH xpomocom Me^y MenoHHTaMH, a Tax- 
yKQ b pe3yjibTaTe CTpyxTypHbix peopramoaijHH xpomocom; HajiHHHe 1 hjih 2 MHxpojmep 
b o^hoh H3 MHKpocnop TeTpa^bi; TeTpa^bi c bmcokhm hhcjiom MHKpo$mep; (JiopMHpoBa- 
Hne neHTa/j h rexca# (cm. pncyHOx, 3 ), oGbihho co,zjep>KamHx He6ojibmoe kojihhcctbo 
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TABJ1HUA 6 

XapaKTep h nacTOTa HapymeHHH TII Mewo3a npH MHKpocnoporeHe3e y Cerasus vulgaris 
b cbh3h c pa3HbiM Bojioo6ecneHeHHeM 


CopTa 

BapnaHT 

onuTa 

06mee mhcjio 
npoaHajiH3H- 
pOBaHHblX 
KJieTOK 

HhCJIO KJieTOK 
c HapymeH- 
hhm aejie- 

HHeM 

XapaKTep HapymeHHH 

% KJieTOK 
c Hapyme- 
HHHMH ±m 

BjiaaHMHpcxaH 

K 

584 

125 

Hhcjio aaep > 4, 1—2 mhk- 
ponjipa 

21.40 ± 1.7 


n 

613 

155 

To ace 

25.28 ± 1.8 


n3 

593 

208 

Hhcjio HJiep > HJIH < 4, 1— 

2 MHKpoaapa 

35.07 ± 2.0 

JlK>6cKaa 

K 

717 

84 

Hhcjio HJiep >4, 1—2 mhk- 
ponjipa 

11.72 ± 1.2 


n 

615 

114 

To ace 

18.54 ± 1.6 


n3 

500 

93 

» », HepacxoacaeHne HJiep 

18.60 ± 1.7 

XCyKOBCKQH 

| 

K 

619 

67 

'Ihcjio HJiep >4, 1—2 mhk- 
ponjipa 

10.82 ± 1.6 


n 

679 

125 

To ace 

18.40 ± 1.5 


n3 

459 

115 

Hhcjio Huep > HJIH < 4, 1— 

2 MHKpOHJIpa 

25.05 ± 2.0 

XapHTOHOBCKaH 

K 

696 

343 

To ace, uhtomhkchc 

49.28 ± 1.9 


n 

701 

355 

Hhcjio HJiep > hjih < 4, 1— 

6 MHKpoHjiep, Hepacxoac- 
aeHHe HJiep, uhtomhkchc 

50.64 ± 1.9 


n3 

676 

343 

Hhcjio HJiep > HJIH < 4, 1— 

3 MHKpOHJIpa, UHTOMHKCHC 

50.74 ± 1.9 

HapoaeftKa 

K 

703 

366 

Hhcjio HJiep > HJIH < 4, 1— 

6, MHKpoajiep, Hepacxoac- 
ACHHe HJiep, UHTOMHKCHC 

52.06 ± 1.9 


n 

535 

390 

Hhcjio HJiep > HJIH < 4, 1— 

5 MHKpoHjiep, Hepacxoac- 
aeHHe HJiep, uhtomhkchc 

61.42 ± 1.9 


n3 

640 

453 

Hhcjio HJiep > HJIH < 4, 1— 

5 MHKpoHjiep, Hepacxoac- 
jieHHe HJiep 

70.78 ± 1.8 

HHTeHCHBHaa 

K 

593 

284 

^HCJIO HJiep > HJIH < 4, 1— 

2 MHKpOHJIpa, UHTOMHKCHC 

47.49 ± 2.0 


n 

641 

395 

Hhcjio HJiep > HJIH < 4, 1— 

3 MHKpOHJIpa 

61.62 ± 1.9 


n3 

575 

355 

HhCJIO HJiep > HJIH < 4, 1 — 

4 MHKpOHJIpa, UHTOMHKCHC, 
HepacxoacjieHHe HJiep 

61.74 ± 2.0 


MHKpo^ep. B CBA3H c HapymeHHHMH b xo/je pe/jyicijHOHHoro ^ejieHiw npoHcxo/urr He- 
paBHOMepHoe pacnpe/jejieHHe H/jepHoro MaTepnajia. OneHb nacTO BejiHHHHa h (})opMa 
MHKpocnop b TeTpa^ax pa3JiHHaioTca (cm. pncyHOK, jtc, 3). HecTaHAaprabie HapymeHHH 
Ha CTa^HH o6pa30BaHH« TeTpajj: (J)opMHpoBaHHe bmccto TeTpa/j flHajj, Tpna^ (cm. pncy- 
hok, dic), reirra/j, oicra#; HajiHHHe 6ojibinoro HHCJia MHKpon/jep b MHKpocnopax. HacTOTa 
KJieTOK c HapymeHHHMH Ha CTajjHH TeTparf b KOHTpojie cocraBJiHeT 11.6—24.9 % y cop- 
tob >KyKOBCKafl, Jlio6cKaa, BjiaflHMHpcicaH h 39.6—51.4 — y copTOB HmeHCMBHaa, Ha - 
po^efiKa, XapHTOHOBCKafl. 

AHajiH3 CTa^HH o6pa30BaHHH TeTpau b cbh3h c boahhm pokhmom noKa3aji, hto koht- 
pOJIbHbie paCTeHHH OTJIHHaiOTCH OT OnbITHbIX flOCTOBepHO MeHbUIHM Cpe/JHHM HHCJIOM 
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TABJ1MUA 7 

XapaKTep h aacTOTa HapymeHHH Ha CTaaHH TeTpaa MHKpocnop y Cerasus vulgaris 
b cbh3h c pa3HbiM Boaoo6ecneaeHHeM 


CopTa 

BapnaHT 

onbiTa 

06mee hhc/io 
npoaHajiH3H- 
pOBaHHblX 
KJieTOK 

HhCJIO KJieTOK 
c HapymeH- 
hhm ae/ie- 

HHeM 

XapaKTep HapyuieHuft 

% KaeTOK 
c Hapyrne- 
hh«mh ±m 

BjiaaHMHpcKaH 

K 

590 

147 

Mmcpocnopbi pa3HOH BeJIH- 
HHHbi, neHTaabi 

24.92 ± 1.8 


n 

586 

151 

MHKpocnopw pa3HOH BeJIH- 
HHHbi, TpHaabi, neHTaabi, 
rexcaabi, renTaabi c 
MHKpoaapaMH 

25.77 ± 1.8 


n3 

643 

220 

To ace 

34.24 ± 1.9 

JlK)6cKaH 

K 

657 

101 

rieHTaabi, reKcaabi c 2— 

3 MHKpoaapaMH 

15.37 ± 1.4 


n 

628 

148 

MHKpocnopbi pa3HOH BeJIH- 
HHHbi, TpHaaw, neHTaabi, 
rexcaabi c MHKpoaapaMH 

23.56 ± 1.7 


n3 

561 

187 

MHKpOCnOpbl pa3HOH BeaHHH- 
Hbi. TpHaabi, neHTaaw, rex- 
caabi c 2—3 MHKpoaapaMH 

33.33 ± 2.0 

)KyKOBCKaa 

K 

680 

79 

TpHaaw, neHTaabi, reKcaaw 

11.62 ± 1.2 


n 

616 

157 

To ace 

25.49 ± 1.8 


n3 

509 

140 

» » 

27.50 ± 2.0 

XapHTOHOBCKan 

K 

759 

382 

Tpnaabi, neHTaabi, reKcaabi, 
remaabi 

50.32 ± 1.8 


n 

709 

380 

MHKpocnopbi pa3HOH Bean- 
HHHbi, MHKpoaapa, anaaw, 
TpHaabi, neHTaabi, rexcaabi, 
renTaaw, OKTaabi 

53.60 ± 1.9 


n3 

662 

351 

To ace, HepacxoacaeHHe aaep 

53.02 ± 1.9 

HapoaeHKa 

K 

677 

348 

MHKpocnopbi pa3HOH BeaH- 
HHHbi, MHKpoaapa, anaabi, 
TpHaaw, neHTaabi, reKcaabi, 
HepacxoacaeHHe aaep 

51.40 ± 1.9 


n 

608 

334 

MHKpocnopbi pa3HOH Be- 
jihhhhm, anaabi, TpHaaw, 
neHTaabi, reKcaabi, renTa- 
abi, MHKpoaapa 

54.93 ± 2.0 


n3 

669 

411 

To ace 

61.43 ± 1.9 

MHTeHCHBHaH 

K 

618 

245 

MHKpocnopbi pa3HOH BeaH- 
HHHbi, TpHaaw, neHTaabi, 
reKcaabi, MHKpoaapa 

39.64 ± 2.0 


n 

657 

394 

To ace 

59.97 ± 1.9 


n3 

629 

369 

» » 

58.66 ± 2.0 


KJieTOK c HapymeHHflMH (Ta6ji. 7). HanGojibuiMH npoi^em HapymeHHH (b cpaBHeHHH 
c KOHTpojieM) H3 HenojiHBaeMbix pacTeHHH blwbjich y copTOB JIio6cKaH, ^KyKOBCKaa, 
Bjia^HMHpcKaa, HHTeHCHBHaa, H3 nojiHBaeMbix pacTeHHH — y copTOB ^CyKOBCKaa, JI106- 
cicaa, HHTeHCHBHafl. 

AHajiH3 noBeAeHHH xpomocom b npoijecce Menem noKa3aji, hto y Bcex copTOB b nep- 
bom ^ejieHHH b MeTa<})a3e BbiaBJieH 6ojh>iuhh npouem HapymeHHH, neM b aHa<|>a3e. IIo- 
Ao6Hoe aBJieHHe moecho o6i>HCHHTb jih3hcom Bbi6pomeHHbix xpomocom. Ilpn nepexo^e 
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ot aHa(J)a3bi I k Tejio(J)a3e I nacTOTa BCTpenaeMOCTH KJieTOK c HapymeHHbiM ^ejieHHeM 
b ochobhom He yBejiHHHBaeTca. K KOHuy nepBoro flejieHHfl xpoMOCOMbi no^TarHBaiOTca 
k nojiiocaM. Bo btopom ^ejneHHH npw nepexo/je c MeTa<})a3bi k aHa(})a3e nacTOTa KJieTOK c 
HapymeHHbiM /jejieHHeM B03pacTaeT. 3 to CBH/jeTejibCTByeT o HapymeHHH npoueccoB 
Kapwo- h uHTOKHHe3a. ripH nepexo,ne c aHa(j)a3bi II k Tejio(j)a3e II nacTOTa HapymeHHH 

B OCHOBHOM He nOBblUiaeTCfl, HTO CBH3aHO C HaCTHHHbIM nO£T 5 irHBaHHeM XpOMOCOM K 

KOHuy Mefio3a. B npouecce MeH03a y C. vulgaris o6pa3yiOTca TeTpao^pajibHbie TeTpa^bi. 
06pa30BaHHe TeTpa# nponcxo^HT no CHMyjibTaHHOMy rany. 

llocjie o6pa30BaHHH MHKpocnop HaHHHaeTCfl pa3BHTHe nbiJibueBoro 3epHa. Tnn pa3- 
BHTHH nbUIbUbl y BHmHH o6bIKHOBeHHOH-HOpMaJIbHbIH. IlpH HOpMaJIbHOM THne MHK- 

pocnopbi CHjibHo yBejiHHHBaiOTca b oSbeMe nepe# ^eJieHHeM (AjiHMOBa, 1994). riocjie 
MHTOTHnecKoro ^ejieHmi a^ep C. vulgaris o6pa3yiOTca nbUibueBbie 3epHa H3 2 KJieTOK: 
BereTaTHBHOH h reHeparaBHOH. BTopoe MHTOTHHecicoe ^ejieHHe, nponcxo^mee b re- 
HepaTHBHOH KJieTKe, npHBOAHT k o6pa30BaHHio 2 cnepMHeB. Cjie/jOBaTejibHo, nbiJibija 
y pacTeHHH C. vulgaris — TpexKJieTOHHaa. 

MHOrOHHCJieHHbie HCCJie^OBaHHa nblJIblJbl pa3JIHHHbIX COpTOB BHmHH 06 bIKH 0 BeH- 
hoh h rnOpH^OB noKa3ajiH, hto ee <J)epTHJibH0CTb, onpe^ejiaeMaa OKpauiHBaHHeM b aije- 
TOKapMHHe, ^ocTaTOHHo Bbicoxa — 62—87 %. ribuibua Bnojme acH3Hecnoco6Ha, xopo- 
mo npopacTaeT Ha HCKyccTBeHHbix nHTaTejibHbix cpe^ax. Cne^yeT otmcthtb, hto >kh3- 
Hecnoco6HocTb nbuibueBbix 3epeH reHOTHnHnecKH «cTapbix» copTOB (Bjia^HMHpcKaa, 
JIio6cKaa, ^yxoBCKaa) cocTaBJiaeT 16 — 32 %, hto b 2 — 2.5 pa3a npeBbimaeT >KH3Hecno- 
C 06 H 0 CTb nblJIbUbl «HOBbIX» copTOB (TH6pH£bI XapHTOHOBCKafl, IiHTeHCHBHaa, Hapo- 
AeiiKa). BbiaBJieHHaa 3aKOHOMepHOCTb cooTBeTCTByeT TOMy, hto mbi HaGmo^ajiH npn 
H3yneHHH npoijecca MeH03a: nacTOTa MHKpocnopoijHTOB c HapymeHHbiM ^ejiemieM 
Ha Bcex CTa^nax 6biJia Bbime y copTOB-rnGpimoB. 

llpouecc pa3BHTHa m>uibijbi 3aBHCHT ot BO^ooSecneHeHHOCTH pacreHHH. Oco6eHHo 
yxy^maeT xanecTBO nbuibueBbix 3epeH uecjmuHT BJiarn b noHBe. Eojiee Bcero HeuocTa- 
tok BJiarn BJinaeT Ha acH3Hecnoco6HocTb nbuibubi. llpn bouhom ue(J)HUHTe y Bcex cop¬ 
TOB cHHacaeTca npoueHT npopocumx Ha HCKyccTBeHHOH nHTaTejibHOH cpeue nbuibua- 
bwx 3epeH, HanpHMep, y copTa JIio6cKaa Ha 40.9 %, y copTa HHTeHCHBHaa Ha 64.0 %. 
OeprajibHocTb y HenojiHBaeMbix pacTeHHH cHHacaeTca He3HaHHTejibHo: Ha 3.4 % (Hapo- 
ueiiKa), 9.1 % (HHTeHCHBHaa), 13.1 — 15.2% (Bjia^HMHpcxaa, JIioScKaa, TKyicoBCKan, 
XapHTOHOBCKaa). H36biTOHHoe Bouoo6ecneneHHe He3HaHHTejibH0 Bbi3biBajio CHHaceHHe 
npoueHTa (JjepTHJibHocra h >KH3Hecnoco6HOCTH nbuibueBbix 3epeH. 


Buboam 

1 . Y Cerasus vulgaris b KOHTpojie HaGmo^aeTca umpoicaa H3MeHHHBOCTb nacTOTbi h 
xapaKTepa thhhhhmx h HeranHHHbix HapymeHHH Meii03a npn MHKpocnoporeHe3e npn 
AOCTaTOHHO BbICOKOM npOUeHTe )KH3Hecn0C06H0CTH H (})epTHJIbHOCTH nblJIbl^bl. 

2. XapaKTep HapymeHHH npouecca MHKpocnoporeHe3a reHeraHecKH ueTepMHHHpo- 
BaH. HapymeHHH b xoue Meno3a, <J)opMHpoBaHHH h pa3BHraa nbuibubi HaH6ojiee nacTbi y 
rH6pH^OB. 

3. Boahbih cTpecc (ocoGeHHo bo^hbih £e(J)HUHT) yBejiHHHBaeT nacTOTy Hapyme¬ 
HHH b npoijecce Meii03a, a Taioxe CHHacaeT (JjeprajibHOCTb h acH3Hecnoco6HocTb nbuib- 

Ubl. 
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SUMMARY 

Features of microsporogenesis and the development of pollen grain in Cerasus vulgaris Mill, are 
studied under conditions of water deficiency and excess water supply. The water stress is found to en¬ 
large the range of frequency and the character of infringements during microspore tetrade formation; 
it reduces pollen fertility and vitality. 
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IlpHBejEieHbi aaHHbie no 36-jieTHeif flHHaMHKe Mop4)OMeTpHHecKHX xapaierepHCTHK h OnoMaccbi Picea 
abies b ejibHHKe c(J)arHOBO-HepHHMHOM (1967—2003 rr.). npe/tuoxceHa MaTeMaTHHecicax MoaeJib, b ocHOBe 
KOTopofi jiokht ypaBHeHHe JI. T. PaMeHCKoro kwhcthkh pocTa. Moaejib onncbiBaeT jaHHaMHicy njiOTHOCTH 
B3pocjiOH nacTH nonyjixnHH ejin, cpe^Hero anaMeTpa ceneHHx CTBOJia, cpeflHen njioma^n ceneHHx cTBOJia, 
cyMMbi njiomafleif ceneHHH, cpe^HHx Macc Ha^3eMHbix opraHOB h KopHeH aepeBbeB h bHOMaccbi apeBOCTox 
ejin. H3JiaraeTcx cnocob oneHKH napaMerpoB MoaeJiH. 

TeopeTHMecKHe 3HaneHHx cpe^Hero flHaMerpa ceneHHX CTBOJia otkjiohxiotcx ot HaOjnoaeHHbix Bejin- 
hhh b cpe^HeM Ha 0.6 %, cpe^HeH miomaflH ceneHHx — Ha 1.7, pa3Mepa B3pocjioH nacTH nonyjixHHH ejiH — 
Ha 2.1, y^ejibHOH cyMMbi raiomaaeif ceneHHH — Ha 2.8 %. IIorpeinHOCTb pacneTa cpeflHen Maccw pacTeHHx 
paBHa 2.0, bHOMaccbi — 3.0 %. Bjiaro^apx yneTy H3MeHHHBOCTH napaMerpoB kuhcthkh paanajibHoro pocTa 
yzjajiocb ao6HTbcx ctojib He3HaHHTejibHoro pacxoxcjjeHHx Mexcoy TeopeTHHecKHMH h HadniOAeHHbiMH Bejrn- 
HHHaMH. C^ejiaH nporao3 n o 2050 r. 

KjnoneBbie cjiOBa: nonyjixnnoHHax flHHaMHKa, enoBbie Jieca, MoaeJiHpoBaHHe, Picea abies. 

3Ta pa6oTa nouBHJiacb Gjiaro^apn cTaracTHHecKOH o6pa6oTKe a^hhux no ^HHaMHKe 
iijiothocth h ochobheix Mop<])OMeTpHHecKHX noKa3aTeJieH ejin eBponencKon ( Picea abi¬ 
es (L.) Karst.) b ejibHHKe ctjiarHOBO-HepHHHHOM. Hcxo^ho He CTaBHJiacb 3a^ana no- 
CTpoeHHH MaTeMaTHHeCKOH MO^eJIH ^HHaMHKH MOp(j)OMeTpHHeCKHX XapaKTepHCTHK H 
njiOTHOCTH B3pocjiofi nacra nonyjnmHH ejiH eBponeficKofi, o6pa3yiomeH BepxHHH Ma- 
TepHHCKHH nojior AaHHoro coo6mecTBa. BMecTe c TeM xoporno npoTOKOJiHpoBaHHtiH 
MaTepnaji, KOTopbift 6btn nojiyneH no# pyKOBO^CTBOM B. T . KapnoBa kojuickthbom co- 
Tpy^HHKOB BoTaHHHecKoro HHcraTyra hm. B. JI. KoMapoBa, a Taioxe HauiH coBpeMeH- 
Hbie Ha6jnoAeHHH no3BOjnnoT ee npejyio)KHTb. B ocHOBy MoaejiH nojioaceHO ypaBHeHHe 
JI. T. PaMeHCKoro (1908) khhcthkh pocTa, KOTopoe npHMeHeHo k ^HaMeTpy ceneHM 
CTBOJia. He6ojibuiHe BbiKJiajjKH, KOTopbie npHuuiocb c^ejiaTb, noMorjin onncaTb /jHHa- 
MHKy njiOTHOCTH B3pocjiOH nacra nonyjnmHH ejiH, cpejiHero jjuaMeTpa ceneHHH, cpefl- 
Hefi njiomaAH ceneHHJi h cyMMbi njioma^efi ceneHHH. PaHee ony6jiHKOBaHHbie jjaHHbie 
no Mo^eJibHbiM aepeBbflM ^ajin B03MO)KHOCTb nocTpoHTb y^OBJieTBopHTejibHbie Kajin6- 
poBOHHbie <j)opMyjibi, CBH3biBaiomHe Maccy h jjnaMeTp ceneHHa CTBOJia. B pe3yjibTaTe 
nojiyneHbi oiichkh OnoMaccbi Ha£3eMHbix opraHOB h KopHen B3pocjibix ejieii. IIpe,zyiara- 
eMaa Mo^ejib jjajieKO He coBepmeHHa, h b flajibHenmeM )KeJiaTejibHO onncaTb BepraKajib- 
Hyio ,AH(})4)epeHiiHauHK) nonyjiauHH ejiH h BKJiiOHHTb jjHHaMHKy mojiojjmx reHepaijHH 
ejin. ^aHHaa Mojjejib He onncbiBaeT ^HHaMHKy Bcex KOMnoHeHTOB nonyjwiiHH h, no-BH- 
AHMOMy, cnpaBejiJiHBa Ha OTpe3Kax BpeMeHH, orpaHHneHHbix cyOKJiHMaKcoBbiMH cocto- 
HHH5IMH cooOmecTBa. BbicoKoe coBnajieHHe Me»c,ay pacnerabiMH h HaOjnojiaeMbiMH Be- 
JIHHHHaMH nOJJTOJIKHyJIO K HanHCaHHK) JiaHHOH CTBTbH. 


MaTepnaji 

IIpoOHaH njioma^b (nn. 17), Ha KOTopoii npoBO^HJincb Harnn HaOjnojieHH^ Ha£ ^h- 
HaMHKOH OCHOBHbIX XapaKTepHCTHK MaTepHHCKOTO nOJIOTa eJIbHHKa C(j)arHOBO-HepHHH- 
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Horo (Piceetum myrtilloso-sphagnosum), 6buia 3ajioaceHa coipyflHHKaMH EoTaHHHecico- 
ro HHCTHTyTa PAH no# pyKOBOACTBOM B. T. KapnoBa b 1967 r. Ha TeppHTopHH LJenr- 
pajibHO-JiecHoro 6HOc<j>epHoro rocy^apcTBeHHoro 3anoBe^HHKa, pacnojioaceHHoro b 
HejiH^OBCKOM p-He TBepcKofi o6ji. JJocTaTOHHO noApodHbie onHcaHHH CTpyKTypbi h 
npoAyKTHBHocTH ototo coo6mecTBa mohcho HaHTH b pa^e pa6oT (AjieKceeB h Ap., 1973a; 
KapnoB h AP-, 1983; KapnoB, IHanouiHHKOB, 1983; nyraneBCKHH, 1992). ILiomaAt hc- 
cjneAyeMoro ynacTica paBHa 0.285 ra. 

MaTepHHCKHH nojior cooGmecTBa b 1967 r. Ha 90 % 6hji o6pa30BaH ejibio eBponeft- 
ckoh (Picea abies (L.) Karst.), Ha 10 % — 6epe30H nyuiHCTOH (Betula pubescens Ehrh.) 
c peAKOH npHMecbio cochm o6biKHOBeHHOH. B npeAejiax HccjieAyeMoro ynacnca cocHa 
He BCTpenaeTca. K 2002 r. aojih ejiH b BepxHeM nojiore ynajia j\o 85 %. Jlpyc noAJiecica 
o6pa30BaH rjiaBHbiM o6pa30M mojioabimh reHepaijHHMH ejiH, njiOTHOCTb KOTopbix ko- 
Jie6ajiacb 3a roAti Ha6jnoAeHHH ot 20 ao 70 tmc. 3K3./ra. B MeHbmeft CTeneHH pa3BHT 
noApocT 6epe3bi h eme peace b noAJiecice BCTpeuaeTCH pa6HHa o6biKHOBeHHaa (Sorbus 
aucuparia L.). 

CocTaB TpaBaHo-KycTapHHHKOBoro apyca o6pa30BaH Vaccinium myrtillus L., V. vi- 
tis-idaea L. h Carex globularis L., peace BCTpenaiOTCH Goodyera repens (L.) R. Br. h Lu- 
zulapilosa (L.) Willd. B toam (1988 r.) 3HaHHTeJibHoro yBJiaacHeHHH noHBbi OTMeuajiocb 
npHcyTCTBHe Eriophorum vaginatum L. 06mee npoeKTHBHoe noKpbiTHe TpaBHHO-icyc- 
TapHHHKOBoro apyca cocTaBjiaeT 40—55 %. Moxoboh noKpoB xoporno pa3BHT (noicpbi- 
THe 70—80 %) h npeACTaBjieH c^araoBbiMH (noKpbirae ot 60 ao 70 %) h 3ejieHbiMH 
mxbmh! Sphagnum girgensohnii Russ (50—60 %), S. magellanicum Brid., S. angustifoli- 
um (Russ.) C. Jens., Pleurozium schreberi (Brid.) Mitt., Hylocomium splendens (Hedw.) 
B. S. G., Dicranum scoparium Hedw. CnopaAHHecKH BCTpenaiOTCH Brachythecium refle- 
xum (Starke) B. S. G., Dicranum polysetum Sw., D. fuscescens Turn., Polytrichum com¬ 
mune Hedw., Sphagnum russowii Wamst, S. wulfianum Girg., S . centrale C. Jens. Bhao- 
boh cocTaB h CTpyKTypa AaHHoro coodmecTBa xoporno cooTBeTCTByeT accouHaijHH Pice¬ 
etum myrtilloso-sphagnosum (KapnoB, IlIanomHHKOB, 1983; Phchh, CaBenbeBa, 2002), 
HO HeCKOJIbKO OTJIHHaeTCa IIOHHaceHHblM <])JIOpHCTHHeCKHM 6oraTCTBOM no CpaBHeHHK) 
co c(J>arHOBbiMH ejiOBbiMH coo6mecTBaMH b Khpobckoh o6ji. (BacHJieBHH, 2003). 

B3pocjibiMH oco6hmh P. abies CHHTajiHCb 3K3eMnjiapbi c AnaMexpoM cenemiH CTBOJia 
He MeHee 6 cm Ha ypoBHe 130 cm ot KopHeBoft rneiiKH. Bo3pacraoH cocTaB ejiH xapaicre- 
pH3yeTca icaic 0TH0CHTejibH0-pa3H0B03pacTHbiH, hto no3BOJiajio onpeAejiHTb AHHaMHue- 
ckhh CTaTyc cooGmecTBa icaic npeAKJiHMaiccoBbiH (KapnoB h AP-, 1983). CpeAHHH B03- 
pacT B3pocjioii nacTH nonyjinijHH ejiH b 1980 r. cocraBJiHJi 163 ± 2.3 roAa (nyraneB- 
ckhh, 1992). K 2002 r. cpeAHHH B03pacT apcboctoh ejiH paBHHJicn 187 ± 2.9 jieT. 

njioTHOCTHbie h Mop(J)OMeTpHHecKHe noKa3aTejiH B3pocjibix oco6eii P. abies — 
hhcjio oco6en N, njioraocTb nonyjiHUHH ejiH X, ahbmctp A ceneHHH CTBOJia icaac- 
AOH /-h B3pocjiofi oco6h Ha ypoBHe 130 cm ot KopHeBOH rneiiKH, nnomaAB 3Toro cene- 
hhh S ± = (7c/4)D. 2 , cpeAHHH nnomaAb ceneHHH S , yAejibHan cyMMa miomaAeft ceneHHH 
P = SX onpeAenHJiHCb, icaic npaBHjio, nepe3 4 roAa. noKa3aTejib P o6mhho Ha3biBaeTCH 
«cyMMOH njioiuaAeH ceneHHH» h ee 3Ha i ieHHH npHBOAHT b eAHHHuax H3MepeHHH M 2 /ra. 
Ha caMOM Aene cyMMa njiomaAeii ceneHHH paBHa NS h HMeeT pa3MepH0CTb m 2 . noica3a- 
Tejib P —aojih cyMMbi njiomaAeii ceneHHH Bcex AepeBbeB ot njiomaAH ynacTica—BejiH- 
HHHa 6e3pa3MepHan. Ee «pa3MepHOCTb» (M 2 /ra) 3aMeHneT coMHoacHTejib 10" 4 . B AaJib- 
HeiimeM MopcJjoMeTpHHecKyio xapaKTepncTHKy P SyAeM HMeHOBaTb yAejibHoil cyMMOH 
njiomaAeii ceueHHH. 

B Ta6ji. 1 npHBeAeHa AHHaMHKa othx noica3aTejieH. CTaracraHecKHe noKa3aTejiH Ha- 
HHHan c 1972 r. nojiyneHbi Ha ocHOBe coxpaHHBumxcH nepeneTHbix BeAOMocTefl. JJflR- 
Hbie 3a 1967 r. nojiyneHbi H3 pa6oTbi AneKceeBa h coaBT. (19736), 3a 1969 r. — H3 pa6o- 
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TAEJIHLIA 1 

flHHaMHKa ruioTHOcTH h M0p(J)0MeTpH4ecKHX noKa3aTejieH Picea abies 


To a 

N , 3K3. 

X , 3K3./ra 

D ± mp , cm 

S ± m $, cm 2 

P ± m P , M 2 /ra 

1967 

327 

1147 

16.4 ± 0.28 

232 ± 7.6 

26.6 ± 0.9 

1969 

308 

1081 

16.8 ± 0.28 

241 ± 7.7 

26.1 ± 0.8 

1972 

290 

1017 

18.1 ± 0.31 

280 ± 9.2 

28.5 ± 0.9 

1976 

254 

891 

19.2 ± 0.35 

315 ± 10.8 

28.1 ± 1.0 

1980 

239 

839 

20.0 ± 0.38 

341 ± 12.0 

28.6 ± 1.0 

1984 

231 

811 

21.0 ± 0.41 

375 ± 13.6 

30.4 ± 1.1 

1988 

210 

111 

21.8 ± 0.43 

403 ± 14.8 

29.7 ± 1.1 

1990 

202 

709 

22.2 ± 0.44 

418 ± 15.4 

29.6 ± 1.1 

1996 

172 

604 

22.9 ± 0.49 

445 ± 17.8 

26.8 ± 1.1 

2002 

151 

530 

23.4 ± 0.53 

463 ± 19.9 

24.5 ± 1.1 

2003 

150 

526 

23.5 ± 0.51 

465 ± 20.0 

24.5 ± 1.1 


tli AjieKceeBa (1973). rLiOTHocTb ^peBOCToa 3a roAM Ha6jnoAeHHH ynajia b 2.5 pa3a. 
Cpe^HHH ^naMeTp ctbojiob B3pocjibix oco6eii noBbicnjicji h BABoe B03pocjia cpeA- 
HaH njioma^b ceneHHa. Y^ejibHaa cyMMa njioma^efi ceneHHH HMejia Handojibiuee 3Hane- 
HHe b 1984 r., nocjie Hero noHH3Hjiacb ao bcjihhhh, ycrynaiomHx hcxoahbim noica3aHH- 
hm b 1967 r. 

B pa6oTe AjieKceeBa h PaxMaHOBa (1973) npHBe^eHbi AaHHbie no Macce ( W) Ha a- 
3eMHbix nacTen 8 MO^ejibHbix 3K3eMnjnipoB ejiH h ee (JjpaKUHH — ApeBecHHbi cTBOJia, 
Kopw CTBOJia, BeTBen h xboh, a Taioxe Macce cKejieTHbix KopHeft h KopHeii tojhahhoh 
He MeHee 3 cm. Bee MO^ejibHbie 3K3eMnjiapbi 6buiH B35m>i H3 AaHHoro coodmecTBa b ne- 
pnoA c 1967—1970 rr. JJnaMeTpbi ceneHHa ctbojiob MOAejibHbix 3K3eMnjiapoB jie^cajiH 
b HHTepBajie ot 10.5 a o 25 cm h oxBaTbiBajiH ocHOBHbie rjw tofo nepHOAa CTyneHH 
TOJimHHbi. /I.ojih Maccbi ApeBecHHbi CTBOJia ot Maccbi Bcex HaA3eMHbix opraHOB co- 
CTaBjiHJia 0.759 ± 0.019, aojm Kopbi CTBOJia — 0.056 ± 0.02, BeTBeft — 0.111 ± 
± 0.013, xboh — 0.074 ± 0.008. OraomeHHe Maccbi CKejieTHbix KopHeft h KopHeii t<3ji- 
iijhhoh He MeHee 3 cm k Macce HaA3eMHbix nacTefi pacTeHHH cocTaBjnuio q = 0.339 ± 
± 0.021, (n = 7). 

B pa6oTe AjieKceeBa h PaxMaHOBa (1973) npHBeAeHa KBaAparaHHaa 3aBHCHMOCTb 
Maccbi Q HaA3eMHbix opraHOB ejiH ot A^aMeTpa CTBOJia: Q = 0.655 D 2 - 5.746Z7 + 17.9. 
IIorpemHocTb 3toh annpoKCHMauHH, oueHeHHaa no Bbi6opKe H3 8 MOAejibHbix oco6eii, 
cocTaBJWJia 3.8 %. BMecTe c tcm K03(J)<])HAHeHT KoppejunjHH MeacAy JiorapH(j)MOM Mac¬ 
cbi Q h jiorapH(J)MOM AHaMeTpa CTBOJia Ha ypoBHe 130 cm ot KopHeBOH uieHKH D oxa3aji- 
ca paBHbiM r = 0.999 ( n = 8), h b ocHOBy oijeHKH Maccbi Q t HaA3eMHbix opraHOB i-ro ok- 
3eMnjiapaP. abies nojio^ceHa ajuioMeTpHHecKaa 3aBHCHMOCTb BHAa (IIpoTononoB, 1975; 
KapMaHOBa, 1976; YcojibueB, 1988; Kittredge, 1944): 

Qi = L Q Df. (i) 


BbuiH onpeAejieHbi K03(J)<})HAHeHTbi 3 toh annpoKCHMauHH pjvi AaHHoro c<})arHOBO-Hep- 
HHHHoro ejibHHKa: Lq = e~ 2 - 530 ± 0 1585 kt, a napaMeTp X = 2.545 ± 0.056 1/cm. OniocHTejib- 
Haa norpeuiHOCTb otoh annpoKCHMaijHH cocTaBHJia 3.4 %. 3HaneHHa K03(jx})HijHeHT0B 
L q = 0.090 ± 0.003, X = 5/2 jie^caT b npeAejiax oiuhSkh perpeccnoHHbix oueHOK. Otho- 
CHTejibHaa norpeuiHOCTb annpoKCHMaijHH (1) npn nocjieAHHx 3HaneHHax K03(J)(J)HijHeH- 
TOB paBH^eTCa 3.1 % (pHC. 1). Il03T0My 3TH 3HaHeHHH K03(J)(J)HAHeHTOB 6bIJIH npHHHTbl 
AJHi AaJibHeHniHX oijeHOK. 
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Phc. 1 . KajiHOpoBOHHaa 3 aBHCHMOCTb Maccbi Q Haji 3 eMHbix opraHOB ot ^HaMeTpa D ceneHHH CTBOJia. 
no och a 6 cuHCC — D, cm; no och opaHHar — Q, ki\ o — aaHHbie apyrnx aBTopoB (AneKceeB, PaxMaHOB, 1973). 


no ^aHHMM AneKceeBa h PaxMaHOBa (1973), nojiyneHa KajiH6poBOHHaa 3aBHCH- 
moctl burs. (1) Maccbi CKenerabix KopHefi h KopHen c ^naMeTpoM ceneHHa He MeHee 3 cm 
ot ^HaMeTpa CTBOJia D npn L c = qL Q = 0.030 ± 0.002, X = 5/2 (pnc. 2). norpem- 
HOCTb 3 toh annpoKCHManHH cocTaBHJia 11.3 %. CorjiacHO A6paacxo (1973), b aaHHOM 
cooOmecTBe b 1968—1970 rr. 6HOMacca KopHen ejieii paBHajiacb 61.0 T/ra, 6noMacca 
4>paKUHH KopHefi c ^naMeTpoM He MeHee 3 cm paBHajiacb 50.7 T/ra h cocraBJiajia 83 % 
ot Bceft 6HOMaccbi KopHen. CraeflOBaTejibHO, Macca KopHefi G, i-ro 3K3eMnjiapa oijeHH- 
Bajiacb no (JiopMyjie (1) c K03<})<])HUHeHTaMH Lg = LJ 0.83 = 0.037 ± 0.003, X = 5/2. 
Macca i-ro 3K3eMnjiapa P. abies Wi = Q { + G, MoaceT 6biTb oueHeHa no (JiopMyjie (1) c ko- 
3<})<})HUHeHTaMH L = Lq+Lg = 0.127 ± 0.005, X = 5/2. TaKHM o6pa30M, b KanecTBe KajiH6- 
poBOHHbix opeHOK Macc Ha^3eMHbix opraHOB Q h KopHefi G, h Bcero pacreHHa W t 6bum 
npHHaTbi (})opMyjibi 

Qi = L q D^\ G, = UDy 2 , W, = LD? /2 , i = l~N, (2) 


npn L Q = 0.090 ± 0.003, L G - 0.037 ± 0J303, Lj=L q + L G = 0.127 ± 0.005 kt/cm 2 . JJajiee 
onpe/jejiajiHCb cpe^HHe 3 HaneHHa Macc Q , G , W h 6HOMaccbi KopHefi Y G = XG , Ha/j3eM- 
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Phc. 2. KajiH6poBOHHaa 3aBHCHM0CTb Maccbi CKenerabix KopHen h KopHen tojilumhoh He MeHee 3 cm b jxm- 

MeTpe ot AHaMeTpa D ceneHHH CTBOJia. 

no och a 6 cn«cc — D, cm; no och opaHHar — Macca cxeneTHbix KopHen h xopHefi mnmHHOH >3 cm. OcrajibHbie o 6 o 3 Ha- 

HeHHa Te ace, hto h Ha pnc. 1 . 
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TABJIHUA 2 

flHHaMHKa Macc HajpeMHbix opraHOB Q, KOpHen G h pacieHHH W (Kr) 
h hx GHOMaccbi Yq, Yg , Y (T/ra) 


Toabi 

Q ± rriQ 

G ± trig 

W ± 

y q 

Yg 

Y 

1967 

116 ± 9 

48 ± 6 

164 ± 13 

133 ± 

10 

55 ±1 

188 ± 15 

1969 

121 ± 9 

50 ±6 

171 ± 14 

139 ± 

10 

51 ±1 

196 ± 16 

1972 

146 ± 11 

60 ±7 

206 ± 16 

149 ± 

11 

61 ±7 

210 ± 17 

1976 

169 ± 13 

70 ±9 

239 ± 19 

151 ± 

11 

62 ± 8 

213 ± 17 

1980 

187 ± 14 

77 ± 10 

264 ± 22 

157 ± 

11 

64 ±8 

221 ± 18 

1984 

211 ± 16 

87 ± 11 

297 ± 25 

171 ± 

13 

70 ±9 

241 ± 20 

1988 

230 ± 18 

94 ± 12 

324 ± 27 

169 ± 

13 

70 ±9 

239 ± 20 

1990 

240 ± 19 

99 ± 12 

339 ± 29 

170 ± 

13 

70 ±9 

240 ± 20 

1996 

259 ± 21 

107 ± 14 

366 ± 32 

157 ± 

13 

64 ± 8 

221 ± 19 

2002 

272 ± 24 

112 ± 15 

384 ± 36 

144 ± 

12 

60 ± 8 

204 ± 19 

2003 

274 ± 24 

113 ± 15 

387 ± 36 

144 ± 

12 

59 ± 8 

203 ± 19 


Hbix opraHOB Y q = XQ h 6 noMacca ejiefi Y = XW. B Ta6ji. 2 npHBe^eHti noKa3aTejin 
Macc (xr) h 6 noMaccbi (T/ra) P. abies b a&hhom coo6mecTBe 3a Bee cpoKH Ha6jiK>AeHHH, 
KOToptie nojiyneHbi Ha ochobc KajinGpoBOHHbix (J)opMyji (2). 

PaHee (AjieKceeB h AP-, 19736) Macca HaA 3 eMHbix opraHOB ejien b a&hhom coo6 - 
mecTBe oijeHHBajiacb Kajm6poBOHHOH 3aBHCHM0CTbK> Q(D ), npeACTaBjunomeH co6oh 
KB aApaTHHHyio <J)yHKijHK) AHaMeTpa. CorjiacHO 3 thm ouemcaM, cpeAH slk Macca HaA3eM- 
hbix opraHOB ejiefi b 1967 r. paBHajiacb 114 Kr, a 6 noMacca — 133.8 T/ra. IIo oijeH- 
KaM (2), cpeAHJifl Macca HaA3eMHtix opraHOB paBHaeTca 116 ± 9 Kr, a 6 noMacca — 
133 ± 10 T/ra, hto HaxoAHTca b xopomeM cootbctctbhh c nojiyneHHbiMH paHee pe3yjib- 
TaTaMH. B 1967 r. (A 6 pa>KK 0 , 1973) Ha ochobc mctoaob mohojihtob 6 buia nojiyneHa 
ou,eHKa 6 HOMaccw KopHefi ejiefi b ashhom coo 6 mecTBe, KOTopaa cocTaBHjia 61 T/ra. 
no KajinGpoBOHHbiM <f)opMyjiaM (2), oueHKa 6 noMaccbi KopHefi b 1967 r. paBHa 55 ± 
± 7 T/ra, hto Taotce xopomo cooTBeTCTByeT nojiyneHHOH paHee BejiHHHHe. 

CpeAHaa Macca B 3 pocjibix oco 6 en P. abies mohotohho B03pacrajia h k 2002 r. noBbi- 
CHjiact b 2.5 pa3a nporaB noKa3aHHH 1967 r. K 2002 r. OHa cpaBHajiacb co cpeAHen Mac- 
coh HaA3eMHtix opraHOB b ejibHHKe hcphhhho-khcjihhhom, KOTopaa Ha 6 jiK>Aajiacb b 
1967—1970 rr. (AjieKceeB h AP-, 19736). B 1984 r. 6 noMacca ApeBocToa ejin HMejia Han- 
6 ojibuiyio BejiHHHHy, npn 3 tom 6 noMacca HaA3eMHbix opraHOB paBHjmacb 171 T/ra h 
B cero Ha 15 T/ra ycrynHjia 6 noMacce HaA3eMHbix opraHOB P. abies b ejibHHKe nepHHH- 
ho-khcjihhhom 3 a 1967—1970 rr. (AjieKceeB h AP-, 19736). BnoMacca KopHefi P. abies 
b ejibHHKe c(J)arHOBO-HepHHHHOM k 1984 r. cpaBHfljiacb c 6 noMaccoH KopHefi b ejibHH¬ 
Ke nepHHHHO-KHCJiHHHOM b 1967—1969 rr. (A 6 pa>KK 0 , 1973). 3a toabi Ha 6 jiiOAeHHH 
Bcero 1 oco 6 b H3 mojioakix reHepauHH ejiH Bouuia b cocTaB ApeBOCToa, ho h OHa no- 
rn 6 jia k 1996 r. TeM caMbiM npoijecc H3pe>KHBaHH5i 6 bui rjiaBHOH cocTaBjmomeH AHiia- 
MHKH njIOTHOCTH ApeBOCTOfl ejIH. 


MoAejib PaMeHCKoro kwhcthkh pocTa 

JI. T. PaMeHCKHH (1908) b oahoh h 3 cbohx paHHHX pa 6 oT b pa 3 BHTHe hack A. A. EjieH- 
khhb (1907) npeAJio>KHji MaTeMaraHecKyio moacjib pocTa jiHuiaHHHKOB. PaMeHCKHH hc- 
XOAHJI H3 nOJIO^CeHHa, HTO CKOpOCTb pOCTa dW/dt Maccbl JIHHiaHHHKa W COCTOHT H 3 CKO- 
pocTH accHMHji^AHH h cKopocra noTepH Maccbi. Bcjica 3a BeprMaHOM h JleiiKapTOM oh 
npeAnojiaraji, hto cKopocTb accHMHjunjHH nponopijHOHajibHa o 6 men noBepxHocTH U 
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jiHiuaHHHKa, a CKopocTb noTepH nponopijHOHaJibHa Macce. TeM caMbiM oh paccMaT- 
pHBaji ypaBHeHHe dW/dt = cpC/- pW, rue (p — K03<|)<|)HiuieHT nponopijHOHajibHocTH, 
xapaKTepH3yiomHH hhtchchbhoctb pocTa, p — yAejibHaa CKopocTb noTepn Maccti ot- 
Acjibhoh oco6bk>. PaMeHCKHH Btmejwji HeKOToptiH xapaicrepHbiH pa3Mep JiHiuaHHHKa h 
nojiaraji, hto rniomaAt noBepxHocTH cjioeBHma U nponopuHOHajitHa KBaApaTy xapax- 
TepHoro pa3Mepa, a ero Macca — TpeTteH cTeneHH 3Toro pa3Mepa. H3 3thx npeflnojio- 
xceHHH oh nojiyHHJi ypaBHeHHe, onnctiBaiomee KHHeTHKy xapaKTepHoro pa3Mepa jih- 
maHHHKa. 

IIpeAnojio^CHM, hto Macca AepeBa W nponopuHOHajitHa HeKOTopon CTeneHH A, Ana- 
MeTpa D ceneHHB cTBOjia Ha ypoBHe 130 cm ot kophcboh ihchkh: W- LD\ a iuiomaAB 
noBepxHocTH U - MD k ~ *. 3Aect L,M — K03(J)(J)HUHeHTbi nponopuHOHajitHOCTH. IIoa- 
craBjiaa nocjieAHHe abb Bbipa^ceHHB b ypaBHeHHe cKopocra pocTa Maccti, nojiynaeM 
ypaBHeHHe ckopocth paAHajibHoro pocTa: 

dD/dt = a -|3D, (3) 

r^e napaMexpbi a = (pMAZ, p = p/A. OTHomeHHe a/p — oto HeKOToptiH npeAejitHtm 
pa^Hyc, KOTopwH He 3aBHCHT ot noKa3aTeJW CTeneHH A b 3aBHCHMOCTH Maccti ot pa- 
zmyca, ho np^Mo nponopijHOHajieH othouichhio MIL HeH3BecTHtix Mop(J)OMeTpHHecKHX 
napaMeTpoB. IlapaMeTp a HMeeT cmbicji MaKCHMajitHOH ckopocth paAHajibHoro pocTa. 
IlapaMeTp p oTpa^caeT hhtchchbhocti> topmokchha paAHajibHoro pocTa h, ho-bhahmo- 

My, 3BBHCHT OT HHTeHCHBHOCTH £bIXaHHfl H Ona^a. 

YpaBHeHHe (1), KOTopoe 6bijio nojiyneHO PaMeHCKHM aaa oraicaHHA pocTa xapax- 
TepHoro pa3Mepa JiHiuaHHHKa, nyrt no3^ce 6bijio He3aBHCHMO nojiyneHO M. A. EryHo- 
bbim (1914) ajui onHpaHHa pocTa OaKTepnajitHtix kojiohhh, a 3aTeM HeoAHOKparao ne- 
peoTKptiBajioct (IlaHHKOB, 1991; Medawar, 1945). ^H^epeHijHpyfl n o BpeMeHH npa- 
Byio h jieByio Hacra ypaBHeHHe (3), bboaa HOByio nepeMeHHyio h = (\/2)dDldt, nojiyHHM 
cjie^yiomee ypaBHeHHe dh/dt = -pA, KOTopoe Hcnojit3yeTca b ACHApojiorHHecKHx hc- 
cjieAOBaHHax (Fritts, 1963; Cook et al., 1990). 

K Hflee PaMeHCKoro o BtmcJieHHH xapaKTepHoro jikhchhoto pa3Mepa, KOToptiH cre- 
IieHHOH 3aBHCHMOCTbIO CBA3aH C MaCCOH 0C06h, H nepeXOAC OT ypaBHCHHA AHHaMHKH 
Maccti k ypaBHeHHio khhcthkh jikhchhoto pa3Mepa TaioKe He3aBHCHMO npHineji H. A. IIo- 
neTaeB (1966). Oh npeAnojiaraji nponopuHOHajibHOCTt Me>KAy Maccon h Ky6oM BticoTti 
AepeBa h Me>KAy miomaAbio noBepxHocTH pacreHHA h KBaApaTOM ero bbicotbi. flonoji- 
HHTejitHo oh npeAnojio>KHJi, hto pacxoA 3HepniH Ha noA^eM pacTBopa ot KopHen k HaA- 
3eMHtiM opraHaM nponopuHOHajieH npoH3BeAeHHio Maccti oco6h Ha BticoTy, h, cjicao- 
BaTejitHO, nponopuHOHajieH neTBepTOH CTeneHH bbicotbi. Hmchho nocjieAHee npeA- 
nojio^ceHHe oTjiHHaeT noAXOA IIojieTaeBa ot moacjih PaMeHCKoro, h b npaBOH nacra 
ypaBHeHHH khhcthkh bbicotbi AepeBa no^BjiaeTca KBaApaT bbicotbi AepeBa. IIo3>Ke hack 
riojieTaeBa Gbijih pa3BHTti T. n. KapeBtiM (1983, 1985). 

B HMHTaijHOHHBix MOAeirax (Shugart, 1984) AHHaMHKH ap^boctoa TaKAce Hcnojib- 
3yioTCA coo6paAceHHA, aHajiorHHHtie noAxoAy PaMeHCKoro. B hhx MaKCHMajitHan cko- 
pocTt a h CKopocTb TopMOAceHHA paAHajibHoro pocTa p 3aBHCAT ot AHaMeTpa. HeAOCTa- 
tok noAXOAa k MOAeAHpoBaHHio paAHajibHoro pocTa b HMHTauHOHHtix MOAejwx (Shu¬ 
gart, 1984) -3TO B03HHKH0BeHHe 0C06eHH0CTCH B npaBOH HaCTH ypaBHeHHA. Hhbimh 

cjiOBaMH, npn HeKOToptix KOHeHHtix AHaMeTpax ceneHHB CKopocTb paAHajibHoro pocTa 
HeonpeAeAeHHa. 


941 



MOAeJIb AHHaMHKH MOp(J)OMeTpHMeCKHX XapaKTepHCTHK 

IIpeAnojio^CHM, hto nonyjiauHH P. abies ^H^j^epeHuiipoBaHa no napaMeTpaM khhc- 
thkh paAnajibHoro pocTa h oTMHpamuL Hhwmh cjiOBaMH, nonyjnmHfl coctoht h3 m 
rpynn oco6eft h Bee npe^CTaBHTenH 3 toh /-ft rpynnw xapaKTepH3yioTca OAHHaKOBWMH 
napaMeTpaMH khhcthkh paAHajibHoro pocTa a„ p, h yAejibHoft cKopocra oTMHpaHHa dp 
06o3HanHM hhcjio oco6eft /-ft rpynnw, pa3Mep ApeBocToa N = ^. = 1 n { . Ilpeflnojio- 
>khm, hto hhcjio oco6eft Ka>KAOH /-ft rpynnw yAOBjieTBopaeT ypaBHeHHio dnjdt = -dp 
3Aect MW npeAnojiaraeM, hto pa3Mep KaacAoft rpynnw H3MeiraeTCfl no 3KcnoHemjHajib- 
HOMy 3aKOHy c noKa3aTejieM dp Ilpn 3 tom nepexoA oco6eft H3 oahoh rpynnw b Apyryio 
HCKJiiOHaeTca. Bbcacm p t - nJN — nacTOTy /-ft rpynnw b ApeBocroe. Tor^a AHHaMHKa 
nacTOT pi h pa3Mepa apcboctoji N yAOBjieTBopjnoT cjieAyiomeft cHCTeMe ypaBHeHHft: 

dN/dt = -d(p)N, dpjdt = (d{p) - rf,)p,, i = 1, m, (4) 

ryie d{p) = 1 d, p, — cpeflHJM yaejibHaa cicopocTb oTMiipaniia .npeBocxoa. 

06o3HaHHM Dij — AHaMeTp ceHemw CTBOJia y y-ft oco6h /-ft rpynnw. Ey^eM npeA- 
nojiaraTb, hto AHaMeTp Ka^CAoft oco6h yAOBjieTBopjieT ypaBHeHHio PaMeHCKoro khhcth- 
kh pocTa: 


dD,,/dt = a, -P,Ay, i = 1, rn, j = 1, 


(5) 


CpeflHHH fluaMerp y yepeBbeB /- h rpynnbi paBeH A,. = (1/«, )X” = t A (> . ^HiuiMHKa cpe/i- 
Hero flHaMeTpa i-ii rpynnbi yaoBJieTBopaeT cneayiomeMy ypaBHeHHio: 


dD,, 

dt 


1 d tt* ~ yp ~ d 

~ ~T. X Dg + X Dij — 

Tii dt j = i j = i dt 


\ 

) 


npoH3BOAHaa dn~ x /dt =-(l/n?)(Ndpi/dt + ptdN/dt). B cnjiy (4) nocjie npocTbix 
npeo6pa30BaHHH HMeeM: dnj l /dt = dj/rii. yHHTWBa$i nocJieAHee Bwpa^ceHHe h ypaB- 
HeHne (5), nojiynaeM 


dt tij j = i 


Hi j = 1 


PacKpbiBaa cko6kh h ynHTbiBaa Bbipaxcemie j\jw cpe/niero anaMexpa i-ii rpynnbi, nojiy- 
naeM ypaBHeHHe pun flHHaMHKH cpeanero AHaMexpa i-ii rpynnbi: 


dDj. 

dt 


= a, -(P, - d t )£),,. 


( 6 ) 


CpeAHHH AHaMeTp Bcex B3pocjiwx eneft Ha npo6Hoft njiomaAH paBeH D = 
= (l/^)Xr*i X"=i Dij = 5^, A* A- IIpoAH^epeHiuipyeM cpeAHHH AwaMeTp D 
no BpeMeHH: 


dD 

dt 


= IA, 


dpi 

dt 


+ Xa 

i = 1 


dPr 

dt 
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yHHTbiBasi ypaBHeHM (4), (6), nojiynaeM 

JjT) m _ m m m 

— = X A* ( d ~ d ')P‘ + X Pi ( a > _ (P<- _ d < )A*) = d X A* P‘ ~ X D i' d ‘P> + 

dt i = i /*! i = i ,- = i 

W ffl w w 

+X a 'A - XP-A .Pi + ^D,.d,p, = a + d D - XP/A* A- 

/ = 1 i=l i = l / = 1 


llepBoe cjiaraeMoe b npaBOH nacTH nocjieAHero Bbipa^emra — cpe^Hee 3HaneHHe 
MaKCHMajitHOH cKopocTH paAHajitHoro pocTa a = PaccMOTpHM TpeTte 

cjiaraeMoe b npaBOH Haora. CorjiacHo onpeAejieHHio KOBapnau,HH, cov(p, D) = 

= X”, (P ~ P.)P - Di.)pij= X" , P/A-* Pi - P D, rae P = X”L i P <Pi- CjicflOBa- 

TejitHO, P,A* Pi = P • -D + cov (p, D). IloflCTaBJMa 3Ty <J>opMyjiy b npaByio nacra 
nocjieflHero ypaBHeHHH, HMeeM 

^ = a - (p - d)D - cov(P, D). (7) 


fl,HHaMHKa cpeflHero^naMeTpa D 3aBHCHT He tojibko ot cpeAHnx 3HaneHHH napaMeTpoB 
KHHeTHKH pOCTa 0C, P H y^eJIBHOH CKOpOCTH OTMHpaHHJI d , HO TaiOKe OT KOBapHaiI,HH 
COV(P, D) MOKfly HHTeHCHBHOCTbK) CKopocTH TOpMO)KeHHfl H TeKymHM AHaMeTpOM ce- 
HeHHB CTBOJia. 

IIpeflnojio^CHM, hto njiomaAB ceneHHa CTBOJia Sy j-ro 3K3eMnjrapa b /-ft rpynne bli- 
HHCJiaeTca no (|)opMyjie 5 {> = (7i/4)D f y. CpeAHjra nnomaAb ceneHHa b /-ft rpynne paBHa 
Sr = Su = (7i/4w / )^”' =1 D / y.IIpoH3BOAHaHnoBpeMeHHcpeAHeHnjiomaAH 

ceneHHfl oco6efi /-ft rpynnbi b cnjiy ypaBHeHHfl (5) paBHa cjieAyiomeMy Bbipa^emno: 


dt An, j = i dt An, jT\ An i JT\ 

= -a,D,, -2p, — YZ),/ + </,$,* = - a ,Z),. -2p,5,. + 
2 4n, ; = i 2 


( 8 ) 


PaccMOTpHM cpe/nnoio njiomaflb ceneHna CTBOJia juis Bcero apeBocroa 
S = X”'., •S’,,- = y m | 5,. B Cray ypaBHeHHH (4), (8) nponsBOfluaa no Bpe- 

MeHH cpeflHen nnomaflH ceneHHa yaoBjieTBopaer cneayromeMy BbipaaceHHio: 


dS_ 

dt 


m 

= X 


dS,. 

dt 


i = I dt i = | 


: a 


2p,*SV 


+ diSi* 


v 


J 


m _ m m 

+ ^,{1- d A = J X a ‘A/* Pi- 2 X P,S,» A + J • 5. (9) 

/ = i 2 /s i i = i 

BtiAejiHM KOBapnaqHH MOKAy MaKCHMajitHOH cKopocTbio paAnaJitHoro pocTa h TeKy¬ 
mHM AnaMeTpoM cov (a, D), a TaioKe KOBapHaumo Me)KAy HHTeHCHBHOCTbK) CKopo- 
cth TopMo^ceHM paAHajibHoro pocTa h TeKymeft nnomaAbio ceneHM cov (P, S). Tor^a 
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! a i D i . Pi = a ■ D + cov (a, D), (5,5,* p, = P • S + cov (P, 5). y HHTMBas 3to 

b BBipaaceHHH (9), nojiynaeM cne/iyromee ypaBHeHHe: 

= ^(a D + cov(a, D)) -2(p • S + cov (P, S)) + d S. (10) 

B ypaBHeHHHx (7) h (10) mbi HMeeM bcjihhhhm KOBapnaijHH mokA y napaMeTpaMH 
pa^najiBHoro pocTa a, P h MoptJjoMeipHHecKHMH noKa3aTejiHMH D u S. 3th KOBapna- 
ijhh, corjiacHO onpeAejieHHio, BMpa^caiOTca nepe3 K03<|)(])HijHeHTM KoppejraijHH r( a, D), 
r(P, D ), r(P, S) MeyKjxy cooTBeTCTByiomHMH xapaKTepncTHKaMH h hx CTaHAapTHMMH 
OTKJioHeHHaMH G a , Gp, Gd, g 5 : cov (P, D) = r(P, D)GpG£), cov (P, 5) = r(P, SjGpGs h 
cov (a, D) = r( a, p)G a Gp. By^eM npeAnojiaraTb, hto oth craHAapTHMe otkjiohchm npo- 
nopUHOHaJIBHM ‘>JN H COOTBeTCTByiOmHM epeAHHM 3HaHeHMM: 

G a = k a ay[N, a p = &ppViv, a D = kpD^N, a s = k s SyfN. (11) 


yHHTMBan b ypaBHeHrax (7) h (10) nocjieflHee npeAnojio^ceHHe, npHHHMaa bo BHHMa- 
HHe ypaBHeHHe ajw ahhbmhkh hjiothocth apcboctoh, nocjie hccjio)khmx npeo6pa30Ba- 
hhh nojiynaeM cjieAyiomyio CHCTeMy ypaBHeHHH: 

dN/dt = - dN , dpijdt = [d - di^p i9 i = 1, m, (12) 


dD/dt - a - bD , 


(13) 


dS/dt = AD - RS. 


(14) 


3,z*ecb 


b = f$-d, A = (n/2)af u R=2f£-d 9 (15) 


iyje 


/ = 1 + r(P, D)kpk D N, /, = 1 + r(a, D)k a k D N, 


fi = 1 + r(p, 


(16) 


B ypaBHeHHHX (12)—(14) cpeAHHfl yAeJitHafl cxopocTb oTMHpaHHH <i = j d, p, h na- 

paMeTpM KHHeTHKH pOCTa a = a /P/, P = 1 P/p, flBJIfllOTCfl (jtyHKLJHflMH COCTaBa 

ApeBocToa p = (pi,p 2 ,... Pm). B cHJiy ypaBHeHHH (4) ohh yAOBjieTBopniOT ypaBHeHMM 

— = -cov(a, rf), -f = —cov(p, </), — = -aj, (17) 

dt dt dt 

rAe cov (a, rf) = X", (a -a,)(J - rf f )p f ,cov(p, rf) = (P - di)p i9 a 2 d = 

= (<i - di) 1 pi. Ecjih Bee oco6h, BxoA^mne b cocTaB BepxHero nojiora coo6me- 

CTBa, He oTJiHnaioTca no napaMeTpaM cMepTHoera, hhmmh cjiOBaMH, BepHo paBeHCT- 
bo d\= d 2 = ... d m = d , TorAa G J = 0. Ho KpoMe 3Toro, cov (a, rf) = 0, cov (P, d) - 0. 
CjieAOBaTeJILHO, epeAHHe 3HaneHHH MaKCHMaJILHOH CKOpOCTH H HHTeHCHBHOCTH TOpMO- 
»ceHHa paAHajibHoro pocTa He H3MeHaiOTCH bo BpeMeHH. 
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Ko3(J)(J)HUHeHTH f,fufi aBjwiOTca (J)yHKUHHMH HHCJieHHOCTH N. B 4>opMyjiax (16) 
HHCJieHHocTb 7V3aMeHHM cpeAHeH BejiHHHHOH Ha BceM BpeMeHHOM HHTepBajie Ha6jiiofle- 
hhh T :N = (1/^)J 0 N{t)dt. Tor^a, npeAnojiaraa HeH3MeHH0CTb K03(J)(J)HUHeHT0B Kop- 
pejHmHH r(a, D), r(P, D), r(P, S ), K03<JxJ)HUHeHTbi b,A,B b ypaBHeHHax (13), (14) Taioxe 

6yAyT noCTOHHHbIMH BeJIHHHHaMH. 

Ecjih b HanajibHbiH momcht BpeMeHH iuiothoctb ApeBocToa paBHa J7(0) = X 0 , cpeA- 
hhh ^HaMeTp D (0) = D 0 , a cpeAHaa miomaAB ceneHHfl S(t) = S 0 , to CHCTeMa ypaBHe- 
hhh (12) — (14) npn ycjiOBHH nocTo^HCTBa K03^)(J)HUHeHT0B HMeeT cjie^yiomee o6mee 
pemeHHe: 


X{t) = X,e- d \ 

(18) 

D(t) = D m -(D m -D 0 )e- bl , 

(19) 

S(t) = S m +Ce- R ‘ -Ve- b ', 

(20) 


rm D m =a/b , S m = ADJR, V - A(D m ~ D 0 )/(R ~ 6), C = S 0 + V-S m . Ilo 4>opMyjiaM 
(18), (20) JierKo BbiHHCJiaeM yAeJibHyio cyMMy njiomaAeH cenemiH: 

P(t) = S(t)X(t). (21) 


AjiJioMeTpHMecKHe oiieHKH 6HOMaccbi 

JJjiz BbiHHCJieHHH cpeAHefi Maccbi pacTeHHH h hx 6noMaccbi b coo6mecTBe npeo6pa- 
3yeM (JjopMyny (2) k cjieAyiomeMy BHAy: W t = LDf^jWi = (4/7i)aS,-/zV Pa3Jio>KHM 
Va b CTeneHHOH pa# TeHjiopa b oKpecTHocra cpeAHero 3HaneHM D u npHMeM bo bhh- 
MaHne TOJibKo jiHHeHHyio nacTb npHpameHna: 

Va ^ VF + (a -d)/i 4 d. 


Tor^a 

0/AOXSiVA - sVF+cov(5, D)/2y[U. ( 22 ) 

£ = 1 

KoBapHauHa cov (5, D) = r(S, D)gsGd 9 r^e r(S , D) — K03(J)(|)HAHeHT KoppejnmHH mok- 
Ay njiomaAbio ceneHHfl h AHaMeTpoM. H 3 4>opMyji (11) cjieAyeT, hto 

cov (5, D)2y[D = (l/2)r(5, D)k s k D NSyfD. IIoACTaBJiaa nocjieAHee Bbipa^ceHHe b 
4>opMyjiy (22), HMeeM: S iy [D~ = (1 + (l/2)r(S, D)k s k D N)Sy[D. CjieAOBa- 

TejibHO, cpeAHaa Macca pacTeHHH W = (1/A0X!Ii W k npH 6 jiH^ceHH 0 paBHa 

W(t)^ KS(t)jD(t), (23) 

rAe K = (4/ti)/ 3 L ,/ 3 = 1 + (l/2)r(S, D)ksk D N. 3Haa BejiHHHHy cpeAHen Maccbi oco- 
6 efi W , BbiHHCJi^eM 6 noMaccy 7(0 = W{t)X{t)\ 

Y(t) « KP(t)^W(i)- (24) 


3 EoTaHHHecKHH acypHaji, Ne 6, 2004 r. 
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YHHTbiBaa 4>opMyjibi (2), BbiHHCJiaeM cpeAHne Maccbi HaA3eMHbix opraHOB Q (t) h Kop- 
Hefi G ( t): 


Q(t)^K Q S(t)4DiT), G(t)^K a S(t)Jim, (25) 

rae Kq = {4ln)fiLQ, Kg = (4/n)fiLc. AHajiorHHHO nojiynaeM 4>opMyjibi asm BbiHHCjie- 
HHa OHOMacc KopHefl Y<£t) h Ha/aeMHMx opraHOB Yrfjt): 

Y<tf) - K Q P(tyjD(t), Yc(t) « K G P(t)4W)- (26) 

Ko3(|)(|)HUHeHTbi L q h L g yKa3aHbi b 4>opMyjiax (2). 


Ouemca napaMeTpoB 

YAejibHyio CKopocTb OTMHpaHHa B3pocjiwx oco6eH P. abies oijeHHM no (JjopMyne 
d - -(1/A t) In [N(t + At)/N(t)]. B cTOJi6ue 2 Ta6ji. 3 npeflCTaBjieHM oijeHKH napaMeTpa d 
AJia pa3JiHHHbix HHTepBajioB BpeMeHH Ha ocHOBe AaHHbix 2 cTOJi6ija Ta6ji. 1. CpeAHJM Be- 
jranHHa yAejibHon cxopocTH OTMHpaHna d = 0.022 ± 0.003 1/rofl. CorjiacHo ypaBHe- 
hhk) (17), cpeAHee 3HaneHHe yaejibHOH cxopocTH oTMHpamw He B03pacTaeT b npoijecce 
cyicijeccHH. Ecjih 3jiHMHHauna ocoOefi H36npaTejibHa no BMflejieHHMM rpynnaM h tcm 
caMbiM o 2 d > 0, Tor^a cpeAHee 3HaneHHe d mohotohho yObiBaeT. B HarneM cjiynae mm He 
HaOjnoAaeM MOHOTOHHoro yObiBaHM y^ejibHOH CKopocra oTMHpaHna. CjieAOBarejibHo, 
(])jiyKTyaijHH napaMeTpa d mm BnpaBe othccth Ha bjihahhc cjiynanHbix h HeyHTeHHbix 
4>aKTopoB. IlojiaraeM aojho flncnepcHH napaMeTpa d , o6ycjiOBjieHHyio AH<Jx|)epeHitfipo- 
BaHHocTbK) oco6en no yflejibHon cxopocTH OTMnpaHna, paBHon Hyjno, t. e. o 2 d =0. Cjie- 
AOBaTejibHO, b ypaBHeHnax (17) cov (a, d ) = cov (P, d ) = 0. TeM caMMM y^ejibHyio cko- 

pOCTb OTMHpaHM, MaKCHMaJIbHyiO CKOpOCTb H HHTeHCHBHOCTb TOpMO)KeHH5I pa£HaJIb- 
hoto pocTa cnnTaeM nocToaHHMMH BejinnKHaMH. H b AaiibHenninx pacneTax mm mo^ccm 
nojib30BaTbca <J>opMyjiaMH (18)—(20). _ 

OOpaTHMca k onemce napaMeTpoB rmhcthkh pa^HajibHoro pocTa a h P b ypaB- 
HeHHn_(5). HenocpeACTBeHHo oijeHHBaTb H3 npeACTaBJieHHbix b Ta6n. 1 AaHHbix napa- 
MeTp P He y^oOHo. Ho mo>kho oueHHTb napaMeTp b - /P - d. Tor^a, 3Haa BejinnHHM d , 
b uf jierKO BbinncjinTb napaMeTp p = (b + d )//. J\nsi KaacAoro HHTepBajia BpeMeHH, 
npeACTaBjieHHoro b cTOJi6qe 1 Ta6ji. 3, bmhhcjihm BejiHHHHM AD/At h 3aHeceM 3th Be- 


TABJIHUA 3 

OueHKH y^eJIbHOH CKOpOCTH CMepTHOCTH d 
h napaMeTpoB khhctmkh paanajibHoro pocia napaMeTpoB 


At, roa 

d, 1/roa 

D, CM 

AD/At, cM/roa 

b, 1/roa 

1 

2 

3 

4 

5 

1972-1967 

0.0240 

16.4 

0.340 

0.0381 

1976-1972 

0.0331 

18.1 

0.275 

0.0365 

1980-1976 

0.0152 

19.2 

0.200 

0.0303 

1984-1980 

0.0085 

20.0 

0.250 

0.0440 

1988-1984 

0.0238 

21.0 

0.200 

0.0418 

1990-1988 

0.0194 

21.8 

0.200 

0.0477 

1996-1990 

0.0268 

22.2 

0.117 

0.0321 

2002-1996 

0.0217 

22.9 

0.083 

0.0274 
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JiHHHHbi b cTOjiGeq 4 Ta6ji. 3. CorjiacHo ypaBHeHHio khhcthkh paAHajibHoro pocTa, 3th 
BenHHHHM jiHHeHHo 3aBHcaT ot cpeAHero ^HaMeTpa ceneHHa D , KOTopbie npeACTaBjie- 
hbi b cTOJi6ije 3 Ta6ji. 3. IIpoBOAfl JiHHeHHyio perpeccHio cKopocm paAHajibHoro pocTa 
AD/At no D, nojiynHM AD/At = A 0 - B 0 D , r^e A 0 = 0.9023 ± 0.1198, B 0 = 0.0344 ± 
± 0.0059. B KanecTBe oijeHKH oTHomemni D m = a/b npnMeM OTHomeHne AJBq. Hmc- 
eM D m = 0.902/0.0344 = 26.2 cm. 3Aecb napaMeTp D m HMeeT cmbicji MaKCHMajibHoro 
cpeAHero AHaMeTpa ceneHHa ctbojiob enefi, B03MoacHoro b AaHHOM coo6mecTBe. 

fljia oqeHKH napaMeTpa b o6paTHMca k pemeHHio (19) ypaBHeHHa (13). Tor^a 
Ha ocHOBe noK33aHHH AHaMeTpoB D (ti ), D ( t 2 ) Ha HHTepBaJie (t\\ t 2 ) napaMeTp b MoacHO 
oneHHTb no (JjopMyjie 


b = —±—\n Dm 

t 2 — t\ D m — D(t 2 ) 

B CTOJiGije 5 Ta6ji. 3 npeACTaBJieHbi 3HaneHHa napaMeTpa 6, BbiHHCJieHHbie no 3 toh (J)op- 
Myjie npn D m = 26.2 am paajiHHHbix HHTepBajioB BpeMeHH. CpeAHee 3HaneHHe ajoro na¬ 
paMeTpa paBHo b ^ 0.0372 ± 0.0027 1/toa (n = 9). CjieAOBaTejibHo, a = b • D m ^ 
— 0.97 ± 0.07 cm/toa, h b ashhom coo6mecTBe MaKCHMajibHO B03MoacHaa nmpnHa 
roAHHHoro (T= 1 toa) KOJibija enn b cpeAHeM paBHaa T/2 ^ 0.48 ± 0.04 cm. Bejin- 
HHHa (5/ = b + d 0.037 + 0.022 ± 0.003 = 0.059 ± 0.003. CTaHAapraaa omn6Ka Be- 
ahhhhm p f paBHa fm$ = m b ^ 0.003. CjieAOBarejibHo, no <|>opMyjie (11) 

k _ /m p _ m h ~ 0.003 ^ 1Q _ 2 

P • fSVtf P /P b+d 0.059 

oneHKH napaMeTpa k n = G d /(P'Jn) = m D /D BocnoJih3yeMca hcxo«hmmh 
AaHHbiMH. HanpnMep, am 1972 r. OTHomeHne cTaHAapraoH ouih6kh m D = 0.31 k cpeA- 
HeMy 3HaneHHio 18.1 paBHajiocb k D — 1.7 • 10' 2 . B xanecTBe oijeHKH napaMeTpa k D npn- 
MeM cpeAHee nacrabix cTaHAapTHbix ouih6ok k cootb eTCTByiomHM cpeAHHM 3HaneHH- 
aM 3a Bee roAbi Ha6jnoAeHHH. riojiynaeM k D ^ 1.9-1 O' 2 . AHajiormHO nocTynnM 
am oueHKH napaMeTpa k s , ho yace c noica3aHHaMH cpeAHefi miomaAH ceneHHH S. HMeeM 
k s ~ 3.6-10' 2 . 

HecKOJibKo xyace OKa 3 ajiocb c oijeHKaMH AHcnepcnn MaxcHMajibHOH cKopocra paAH- 
ajibHoro pocTa a. CorjiacHo moacjih, Hac HHTepecyeT KOMnoHeHTa AncnepcHH napaMeT¬ 
pa a, o6ycjioBjieHHaa HHAHBHAyajibHOH H3MeHHHB0CTbK> P. abies. BMecTe c TeM cTara- 
cTHnecKaa omn6Ka, paBHaa 0.07, KOTopaa 6biJia nojiyneHa npn nocTpoeHHH perpec- 
chh D(t) no e bt , chjibho 3aBHCHT He tojibko ot AHcnepcnn cpeAHHX AHaMeTpoB cenemiH, 
ho h ot pa36poca noica3aHHH BpeMeHH t. IIoaTOMy oijeHKa AHcnepcHH MaiccHMajibHOH 
CKopocTH paAHajibHoro pocTa chjibho 3aBbimeHa no cpaBHeHHio c KOMnoHeHTOH ahc- 
nepCHH, o6yCJIOBJieHHOH HHAHBHAyajibHOH H3MeHHHBOCTbK>. IIpeAnOJIOaCHM CymeCTBO- 
BaHne CBa3H MeacAy AHcnepcneH MaxcHMajibHOH CKopocra paAHajibHoro pocTa h ahc- 
nepcneH AwaMeTpoB ejiefi. Bojiee toto, npeAnojioacHM paBeHCTBO MeacAy nacTHbiM ot 
A ejieHna CTaHAapTHbix otkjiohchhh : c?d h OTHomeHHeM cpeAHHX a : D . OTciOAa cjie- 
AyeT, hto k a = k D ^ 2 • 10" 2 . 

CpeAHee hhcjio B3pocjibix eaefi b npeAeaax nccjieAyeMoro ynacTKa 3a 36 -jicthhh ne- 
Phoa Ha6jnoAeHHH paBHaaocb N = (l/36)327j o e~° 022t dt ^ 2 ■ 10 2 . fljia BbiHHCJieHHa ko- 
34>(|)HAHeHTOB ffufi Tpe6yeTca 3HaTb K03(})(|)HUHeHTbi KoppejianHH MeacAy napaMeTpa- 


947 



MH a, P H nepeMeHHbIMH DuS. 3th K03<JxJ)HIJHeHTbI HaM HeH3BeCTHbI. OAHaKO MO)KHO 
npeAnojio>KHTi>, hto AnaMeTp cTBOJia nojio^CHTejibHo cKoppejinpoBaH c MaKCHMajibHO 
bo3mo^chmm paAHajibHbiM poctom a h TeM MeHbiue, neM Bbirne 3HaneHH^ napaMeTpa P 
TopMO>KeHH5i paAnajibHoro pocTa. CjieAOBaTejibHo, r( a, D) > 0, r(P, D) < 0. AHajio- 
thhho nojiaraeM, hto njiomaAt ceuemra CTBOJia TaioKe noTemjHajibHo MeHbiue npu bm- 
cokhx 3HaueHHflx napaMeTpa TopMo^ceHHH paAHajibHoro pocTa: r(P, S) < 0. EyAeM cuh- 
TaTb, HTO no a6cOJIK)THOH BeJIHHHHe 3TH K 03 (J)(J)H 4 HeHTbI KOppeJWUHH 6JIH3KH K eAHHH- 
qe. TeM caMbiM, mu nojiaraeM, hto 3HaueHHa r(a, D) = 1, r(P, D) - r(P, S ) = -1. 
IIpHHHMafl 3TH npeAnOJIO>KeHHa O BCJIHHHHe K03(])(j)HAHeHT0B KOppeJiaUHH, no 4>op- 
MyjiaM (16) Bbinncji^eM 3Haueinni K03<jx])HijHeHT0B /= 1 - 5-2-2-10~ 2 = 0.8,/i = 
1 +2-2-2-10 2 = 1.08,^ = 5 • 3.6 - 2 ■ 10~ 2 = 0.64. 

CpeAHee 3HaueHHe HHTeHCHBHocTH TopMOKemra paAnaJibHoro pocTa paBHO {3 = (b + 
+ d)ff — 0.074 ± 0.004 1/toa* Ko3<|)<])HijHeHTbi ypaBHeHHH (13) khhcthkh cpeAHeu nuo- 
maAH ceueHna paBHbi cjieAyiomnM BejinunHaM A - nf\a/2 = nf x D m bl2 = n ■ 1.08 x 
X 26.2 ■ 0.037/2 ^ 1.644 cm/toa, R = 2/ 2 p - d = 2(f 2 /f)(b + d) - d =2(0.64/0.80) X 
X (0.037 - 0.022) - 0.022 ^ 0.0724 1/toa. KoHCTanra S m b 4>opMyjie (15) paBHa S m = 
= 1.644-26.2/0.0724 = 595 cm 2 . 

,0,ji5i oueHKH K03<Jxf>HAHeHTa fr b 4>opMyjiax (23) h (24) Tpe6yeTca 3HaTb ko3<Jh])hijh- 
eHT Koppeji^uuH r(S , D) Me>KAy cpeAHeu miomaAbio ceueHHa h AnaMeTpoM. 3 tot ko 3<J>- 
(J)HAHeHT KOppeJI^AHH OIjeHHBaJIH H3 HCXOAHbIX A^HHblX. Oh COXpaHflJI CBOe 3HaueHHe 
Ha npoTH^ceHHH Bcex cpoxoB Ha6jnoAeHHH h paBHJuica r(S , D) = 0.986. CjieAOBaTejibHo, 
b (|)opMyjie (23) = 1 + 0.986 • 3.6 • 2 • 10~ 2 ^ 1.07. CoruacHO oneHKaM (2), L Q = 0.090, 

L g = 0.037, L = 0.127 kt/cm 2 . CjieAOBaTejibHo, K03(])(j)HAHeHTbi nponopijHOHajibHO- 
cth K , K q , K g b (|)opMyjiax (23)—(26) paBHbi cueAyiomHM BejiHUHHaM: K = (4/n)f 3 L = 
= (4/ti)- 1.07-0.127 ^ 0.17 kt/cm 2 , K q ^ 0.12, K G - 0.05 kt/cm 2 . 


CpaBHeHHe pacneTOB c Ha6jnoAeHHHMH 

Hauajio OTcueTa t = 0 ajib pacueTOB no <|)opMyjiaM ( 1 8)— (26) oraeceM k 1972 r. B Ka- 
uecTBe HauajibHbix ycjiOBHH npHMeM 3HaueHHa o6mero uucjia oco6efi B3pocnbix ejieu, 
njiOTHocTH ApeBocToa, Mop^OMeTpnuecKHx noKa3aTejieH h yAejibHOH cyMMbi rniomaAefi 
ceueHHH, KOTopbie 6biJin oTMeueHbi b 1972 r.: No = 290, X 0 = 1017 3K3./ra, Do - 18.1 cm, 
So = 280 cm 2 . CooTBeTCTBeHHo yAejibHaa cyMMa nuomaAen ceueHHH paBH^jiacb P 0 = 
28.5 M 2 /ra. Ko3(J)(J)HAHeHTbi b (JjopMyjiax (18)—(20) paBHbi cueAyiomHM BejinunHaM d = 
0.022 1/toa, D m = 26.2, D m -Do = 8.1 cm, b = 0.037 1/toa, R = 0.072 1/toa, S m = 595 cm 2 , 
V-A(D m -Do)/(R-b)- 1.644(26.2- 18.1)/(0.072 - 0.037) =* 380 cm 2 , C = 280 + 380- 
595 = 65 cm 2 . TaKHM o6pa30M, 

X(t) = I0l7e~° 022t , D(t) = 26.2 - 8.1<r° 037 ', 

5(0 = 595 + 65<r a072 ' - 380e' Q037/ , P(t) = S(t)X(t). 

B CTOJi6uax c ueTHbiMH HOMepaMH Ta6ji. 4 npeACTaBJieHbi pe3yjibTaTbi pacueTa 
no nOCJieAHHM <|>OpMyjiaM njIOTHOCTH ApeBOCTOa H MOp(J)OMeTpHHeCKHX xapaKTepncTHK. 
J\ji% yAo6cTBa TeoperauecKHe 3HaueHHa noMeueHbi hhackcom «th». B cTOJi6uax Ta6u. 4 
c HeuerabiMH HOMepaMH AJra cpaBHeHHH npHBeAeHbi Ha6juoAeHHbie 3HaueHHa. Otho- 
CHTenbHoe oTKJioHeHHe 8 TeopeTHuecKoro 3HaueHHay t h(0 ot 3MnHpHuecKOH BejiHHHHbi 
y(t ) BbiHHCJifljiocb no (|)opMyne |(y t h(0 ~ y(0)M0l ’ 100 %. CpeAHee oraocHTejibHoe 
OTKJioHeHHe pacuerabix bcjihhhh cpeAHero AnaMeTpa ceueHHH cocTaBJweT Bcero 0.6 %, 
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TAEJMIJA 4 


CpaBHeHne pacneTHbix m HaOjiioflaeMbix MOp4>OMeTpH4ecKHX noKa3aiejieH 


Tofl 

Ah, 3K3./ra 

X, 3K3./ra 

Ah, cm 

A CM 

5th, CM 2 

S, CM 2 

Ah, M 2 /ra 

P, M 2 /ra 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1967 

1136 

1147 

16.5 

16.4 

231 

230 

26.2 

26.6 

1969 

1087 

1083 

17.1 

16.8 

251 

241 

27.3 

26.1 

1972 

1017 

1017 

18.1 

18.1 

280 

280 

28.5 

28.5 

1976 

932 

891 

19.2 

19.2 

316 

315 

29.4 

28.1 

1980 

853 

839 

20.2 

20.0 

349 

341 

29.8 

28.6 

1984 

781 

811 

21.0 

21.0 

379 

375 

29.6 

30.4 

1988 

716 

737 

21.7 

21.8 

405 

403 

29.0 

29.7 

1990 

685 

709 

22.0 

22.2 

418 

418 

28.6 

29.6 

1996 

600 

604 

22.9 

22.9 

450 

445 

27.0 

26.8 

2002 

526 

530 

23.5 

23.4 

477 

463 

25.1 

24.5 

2003 

515 

526 

23.6 

23.5 

481 

465 

24.8 

24.5 


pacneTHWH pa3Mep B3pocjioH nacra nonyjiaqHH HMeeT cpeAmoio norpeumocTb 2.1 %. 
TeopeTHqecKHe 3HaneHH5i cpeAHefi rnioma/jH ceneHna otkjiohjhotoi ot HaGjnoAeHHtix 
BejiHHHH b cpeAHeM Ha 1.7 %. YAejibHaa cyMMa njiomaAeii cenennH P th b cpe^HeM ot- 
KJioHfleTCfl ot Ha6moAeHHbix bcjihhhh Bcero Ha 2.8 %. 

PacneT cpeAHefi Maccti h 6noMacci>i pacieHHH npoH3BOAHJin no (JjopMyjiaM (23), (24) 
npft K03<|)(j)HitfieHTe nponopijHOHajibHocTH K = {4!n)fiL = 0.17 kt/cm 2 = 1.7 t/m 2 . 

W(t) = o.ns(t)-jD(tj, Y(t ) = np(t)4DiF). 

HanOMHHM, HTO K03(J)(J)H4HeHT L = 0.127 B3HT H3 (jjOpMyjIM (2). no aHaJIOTHHHblM 4>0p- 
MyjiaM (25), (26) npoH3BOAHjica pacneT cpeAHeii Maccw h 6noMaccbi KopHefi h Ha/j- 
3eMHbix opraHOB npn K03(])(])HijHeHTax nponopuHOHajibHocTH Kq = 0.12 kt/cm 2 , K g = 
= 0.05 kt/cm 2 . B neTHbix croji6ijax Ta6ji. 5 npnBeAeHti pacnera Maccw h 6noMacci>i. 
B cTOJi6ijax c HeneTHtiMH HOMepaMH yKa3am>i Ha6jiiOAeHHbie bcjihhhhm Macc h 6noMac- 
cm ejin, nojiyneHHbie no KajinGpoBoratiM (JjopMyjiaM (2). Cpe/jras norpeuiHOCTb pacne- 
Ta cpeAHen Maccti pacTeHna paBHa 2.0, 6noMaccw — 3.0 %. 

TAEJIHUA 5 


PacneTHbie n Ka^HEpOBOHHbie oueHKH Maccbi h 6HOMaccbi 


To n 

\ 

Q th , 

Kr 

Q, Kr 

(7 th , 

Kr 

G, Kr 

m h , 

Kr 

W, Kr 

K' h , 

T/ra 

Kq, 

T/ra 

T/ra 

Yg, 

T/ra 

Pth, 

T/ra 

T, T/ra 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1967 

112 

116 

47 

48 

159 

164 

128 , 

133 

53 

55 

181 

188 

1969 

125 

121 

52 

50 

177 

171 

136 ! 

139 

56 

57 

192 

196 

1972 

143 

146 

60 

60 

203 

206 

145 

149 

61 

61 

206 

210 

1976 

166 

169 

69 

70 

235 

239 

155 

151 

64 

62 

219 

213 

1980 

188 

187 

78 

77 

266 

264 

160 

157 

67 

64 

227 

221 

1984 

208 

211 

87 

87 

295 j 

297 

163 

171 

68 

70 

231 

241 

1988 

227 

230 

94 

94 

321 

324 

162 

169 

68 

70 

230 

239 

1990 

235 

240 

98 

99 

333 

339 

161 

170 

67 

70 

228 

240 

1996 

258 

259 

108 

107 

366 

366 

155 

157 

65 

64 

220 

221 

2002 

278 

272 

116 

112 

394 

384 

146 

144 

61 

60 

207 

204 

2003 

281 

274 

117 

113 

398 

387 

144 

144 

60 

59 

205 

203 
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Bee BejiHHHHbi Macc h GnoMacc OTKJiOHJumcb ot HaGnioAeHHbix 3HaneHHH He 6ojiee 
HeM Ha BejlHHHHy OUIhGkH KanHGpOBOHHbIX OUeHOK. OTKJlOHeHHfl TeopeTHHeCKHX 3Ha- 
neHHH non™ Bcex Mop(J)OMeTpHHecKHx xapaKTepHCTHK Taicace He npeBwmajiH BenHHHHy 
CTaTHCTHHeCKHX 0 UIh 60 K epeAHHX COOTBeTCTByiOmHX 3HaneHHH. Ho OTKJIOHeHHe Teope¬ 
THHeCKHX 3HaneHHH y^ejibHOH cyMMW nnomaAeii ceneHHH ot HaGnioAeHHbix 3HaneHHH 
b 1969, 1976 h 1980 rr. hcmhoto npeBbicnjio CTaracTHHecKyio ouiH6Ky. no-BHAHMOMy, 
mohcho npeHe6penb othmh otkjiohchhhmh. Bee Mop(J)OMeTpHHecKHe xapaKTepncTHKH, 
noKa3aTejiH Maccw h 6HOMaccbi pacTeHHH yKnaAWBaioTCJi b AOBepHTenbHbie HHTepBanw 
COOTBeTCTByiOmHX CpeAHHX 3HaneHHH. 


IIporH03 ao 2050 r. 

CAenaeM nporH03 AHHaMHKH njiOTHOcra h Mop<j)OMeTpHHecKHx xapaKTepHCTHK 
P. abies b ejibHHKe c<j>arHOBO-HepHHHHOM. Rsix ototo npoAonncHM BWHHcneHHn no <j>op- 
MyjiaM (18)—(26) Mop<j)OMeTpHHecKHx xapaKTepHCTHK h cpeAHen Maccw h 6HOMaccw 
eneii (Ta6n. 6). nnoraocTb nonyjunjHH 6yAeT yGbiBaTb h k 2030 r. aocththct bcjihhhhh 
300 3K3./ra, k 2050 r. pa3Mep nonynnuHH noHH3HTcn ao 52 3K3eMiinjipoB (pnc. 3). CpeA- 
hhh AHaMeTp ceneHM cTBOJia 6yAeT B03pacTaTb, npHGnHncancb k OTMeTKe 26 cm (pnc. 4). 
CpeAHflfl nnomaAb ceneHHJi CTBOJia, nocTOUHHO B03pacTan, ynce k 2014 r. npeBbicHT ot- 
MeTKy 500 cm 2 (pnc. 5). CyMMa nnomaAeii ceneHHH (pnc. 6) HMena HanGonbuiHe 3Hane- 
hm b cepeAHHe 1980-x toaob. Ho b HacTonmee BpeMa HaMeranacb neTKaji tchachuhh 
k ee MOHOTOHHOMy noHHHceHHio. BMecTe c TeM GyAeT HaGmoAaTbcn aKTHBHbm pocT 
cpeAHen Maccw eneii, KOTopan k 2050 r. npH6nH3HTcn k 500 kt (pnc. 7). Ho npoueccw 
pocTa He CMoryT KOMneHcnpoBaTb noTepn npn mohotohhom noHHnceHHH iwothocth 
ApeBOCTOH. 3to npHBeAeT k nocTOUHHOMy yMeHbmeHHio yAejibHOH cyMMw nnomaAeii 
ceneHHH, KOTopan k 2050 r. noHH3HTcn ao 10.5 M 2 /ra (pnc. 5) h nomDKeHHio GnoMaccw 
eneii HH^ce otmctkh 100 T/ra (pnc. 8). 

naAeHHe njiOTHOCTH MaTepHHCKoro nonora noBwmaeT rnaHCw mojioawx reHepaimii 
Ha Bxo^cAeHHe b cocTaB BepxHero nonora cooGmecTBa. Kax tojibko mojioaoh noApocT 
HaHHeT (JiopMHpoBaTb cocTaB BepxHero nonora cooGmecTBa, napaMeTp d GyAeT OTpa- 
^caTb He TOJibKO npoueccw OTMnpamui B3pocjiwx eneii, ho h yAejibHyio cKopocTb ne- 
pexoAa mojioawx ocoGen b cocTaB MaTepHHCKoro nonora. 3 tot npouecc nepexoAa 
CHanana noHH3HT napaMeTp d , a 3aTeM, no-BHAHMOMy, mw AonncHW GyAeM oueHHBaTb 
OTHOCHTenbHyio CKopocTb pocTa nnoTHOCTH ApeBOCTon F = d In N/dt h e nocTonHHoii 
BenHHHHOH, a Gonee cnoncHoii 3aBHCHMOCTbio. KorAa ynacrae noApocTa b <J)opMHpoBa- 
hhh BepxHero nonora cooGmecTBa CTaHeT 3aMeTHWM, cpeAHHH AnaMeTp h nnomaAt ce- 


TABJIMUA 6 

nporH03 AHHaMHKH nnoTHOCTH h M0p(})0MeTpH4ecKHX noKa3aTejieH Picea abies 


Toa 

A, 3K3. 

X, 

3K3./ra 

D, CM 

S, CM 2 

P, M 2 /ra 

Q, Kr 

W, Kr 

Y, T/ra 

2002 

151 

530 

23.4 

463 

24.5 

269 

381 

202 

2006 

138 

485 

23.8 

481 

23.3 

282 

399 

194 

2010 

127 

444 

24.1 

497 

22.1 

293 

415 

184 

2014 

116 

407 

24.4 

510 

20.8 

303 

429 

174 

2020 

102 

357 

24.8 

527 

18.8 

315 

446 

159 

2030 

82 

286 

25.2 

548 

15.7 

330 

468 

134 

2040 

65 

230 

25.5 

563 

12.9 

341 

483 

111 

2050 

53 

184 

25.7 

573 

10.6 

349 

494 

91 


950 




Phc. 3. flHHaMHKa pa3Mepa .apeBOCToa N(t). 

no och aScuHcc — BpeMK t, roa; no och opannaT — hhcjio oco6en Ha npo6HOH iuioma/ui N, cm. o — Ha6nK),ueHHH. 



Phc. 4. flHHaMHKa cpe^Hero .anaMeTpa ceneHHJi cTBOJia D. 
no och a6cuwcc — BpeMa t, roa; no och op^HHaT — D, cm. OcTajibHbie o6o3HaHeHHH Te ace, hto h Ha pnc. 3. 



Phc. 5. ^HHaMHKa cpe^Hen nJiomaflH ceneHHa CTBOJia S. 
no och a6cuHcc — BpeMH t, roa; no och op^HHaT — S, cm 2 . OcTajibHbie o6o3HaneHHH Te ace, hto h Ha pnc. 3. 
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HeHHfl IIOHH3JITCJL Ho yBCJlHHeHHe IIJIOTHOCTH ApeBOCTOH B KOHUe KOHUOB npHBCACT 
k yBejiHHeHHK) cyMMbi nnomaAeH ceneHHH h yBejiHneHHio GnoMaccbi ejieii BepxHero no- 
jiora. ripn bbicokoh njiOTHOcra ApeBOCToa, no-BHAHMOMy, npeBoexoABmeH 1200 3K3./ra, 
cjieAyeT oacHAaTb 3aMeAJieHHe nepexoAa mojioamx ocoGeii b cocTaB BepxHero nojiora. 

Mbi BnpaBe nocTaBHTb Bonpoc, npn KaKOH hjiothocth MaTepHHCKoro nojiora ejiH 
mojkho OHCHAaTb npoHHKHOBeHHH b cocTaB BepxHero apyca npeACTaBHTejien mojioabix 
reHepauHH. HexoTopyio oueHicy Moryr AaTb oiccnepHMeHTbi KapnoBa c coTp. (AGpaacico 
h AP-, 1983). B 3thx 3KcnepHMeHTax, KOTopbie npoBOAHjmcb b 3tom coo6mecTBe c 1972 
no 1983 rr., 6mjih H30JiHpoBaHbi KopHeBbie chctcmw MOAejibHbix AepeBbeB BepxHero 
nojiora ot KopHeBbix chctcm coccahhx AepeBbeB. HaHHHaa c 1984 r. 6buio npeicpameHO 
noAAepacaHHe hcxoahmx OKcnepHMeHTajibHbix bo3AChctbhh. Ho k 1998 r. bjihhhhc H30- 
juiuhh KopHeBbix cHCTeM MOAejibHbix AepeBbeB eme CKa3biBajiocb. H3Becrabi njiomaAH 
ynacTKOB, b npeAejiax KOTopwx BbiflBjuuiocb bjihahhc OTAejibHO ctojuahx MOAejibHbix 
AepeBbeB. MoAejibHbie 3K3eMnjuipbi npHHaAJieacanH, KaK npaBHjio, III KJiaccy Kpa<j)Ta. 
MHHHMajibHan ruiomaAb paBHsuiacb 34 m 2 . Oahh 3K3eMnjwp ejiH Ha 34 m 2 cooTBeTCTByeT 
njiOTHOcra ApeBOCToa b 294 3K3./ra. B npeAejiax othx ynacTKOB c bjihahhcm TOJibKO oa- 
Horo KpynHoro 3K3eivinjuipa ejiH HaOjiioAajiocb 3HanHMoe noBbimeHHe hjiothocth noA- 
pocTa ejiH. B oahom H3 BapnaHTOB onbiTa npn njiOTHOcra b 200 3K3./ra b 1998 r. 3a- 

600 
500 
400 
300 
200 
100 
0 

1950 2000 2050 2100 

Phc. 7. AnHaMHKa cpejiHeH Maccw Ha^3eMHbix opraHOB, KOpHen h cpejiHeH Maccbi P. abies. 

1 — cpeaHHH Macca Kopneii G, 2 — cpeflHaa Macca Hafl3eMHbix opraHOB Q, 3 — cpe^Hfla Macca ejieH W. Flo och a6c- 
UHcc — BpeMH t , roa; no och opaHHaT — Macca, Kr. OcTajibHbie o6o3HaneHHH Te ace, hto h Ha pnc. 3. 
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Phc. 8. flHHaMHKa 6H0Maccu HajneMHbix opraHOB, KOpHeif h ApeBOCTO* P. abies . 

1 — 6HOMacca KopHefi Yc\ 2 — 6HOMacca hwcmhux opraHOB Yq\ 3 — 6HOMacca enen Y. Ilo och afcmicc — BpeM* t, roA; 
no och opAHHaT — 6HOMacca, T/ra. OcrajibHbie o6o3HaneHHJi Te ace, hto h Ha pwc. 3. 

(J)HKCHpoBaHo noBbimeHHe AHaMeTpa mojioaoh oco6h ao 6.7 cm. Bepoarao, noHHxceHHe 
iuiothocth ApeBocToa ejiH ao 300 3K3./ra co3AaeT 6jiaronpH«THbie bo3moxchocth hjw 
pa3BHTHx MOJioAbix reHepauHH. B 1998 r. 6mjih H3MepeHbi AHaMeipw 3thx MOAejibHbix 
AepeBbeB. Ilo <|>opMyjie (2) nojiyneHbi ouchkh Maccw 3thx AepeBbeB h cooTBeTCTBeH- 
ho 6HOMaccw eneH b npeAejiax 3thx KOHTypoB. CaMaa Bbicoieaa 6HOMacca paBHXJiacb 
90.1 T/ra. Ha KOHTpojibHbix ynacncax iuiothoctb noApocTa paBHXJiacb 20.0 twc. 3K3./ra 
npH 6HOMacce ApeBocroa ejiH b 215 T/ra. IlaoTHOCTb mojioawx reHepauHH enn Ha ynacT- 
xax c H30JiauHeH Kopueii KOJieGajiacb ot 25.0 ao 62.5 tmc. 3K3./ra h 6buia oGparao npo- 
nopuHOHajibHa 6HOMacce OKOHTypeHHMx enefi BepxHero nojiora (pnc. 9). IIpH 6HOMacce 
ejieH b 80—90 T/ra iuioraocTb MOJioAbix reHepauHH npnGjiHxcajiacb k KOHTpojibHMM Be- 
jiHHHHaM. IIo3TOMy npH iuiothocth ApeBOCTO* Bbiuie 300 3K3./ra hjih 6HOMacce, npeBOC- 
xoAHiuen 100 T/ra, b ashhom coo6mecTBe npexcAeBpeMeHHO oxcHAaTb nepexoA mojioamx 
reHepauHH ejiH b BepxHHH nojior. 

OTMeTKy b 300 3K3./ra njiOTHocTb ApeBocroa, corjiacHO pacneTaM, AOJDKHa npOHTH k 
2030 r. TeM caMMM paHee 2025 r. npexcAeBpeMeHHO xcuaTb nepexoua b cocTaB BepxHero 
nojiora KpynHbix oco6eii H3 mojioawx reHepauHH. K 2050 r., xorua nnoraocTb ApeBo- 
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Phc. 9. 3aBHCHMOCTb njiOTHocTH noapocTa ot OnoMaccbi Y (T/ra) ejieH BepxHero nojiora. 

Ilo och a6cuncc — MY, no och opAHHaT — ruiOTHOCTb noApocTa P. abies, tmc. 3 K 3 ./ra. OcTanbHbie o 6 o 3 HaneHHH Te >Ke, 

HTO H Ha pnc. 3. 
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ctoji iiohth BTpoe ynaAeT nporaB coBpeMeHHbix bcjihhhh ao 183 3K3./ra, a GnoMacca— 
AO 80 T/ra, mo)kho oacHAaTb bjihjihhji noApocTa Ha (JiopMHpoBaHHe cocTaBa BepxHero no- 
jiora ApeBOCTOH. MaKCHManbHbiH B03pacT mojioamx reHepauHH ejiH, KOTopbiH HaGjno- 
Aajica b 3tom cooOmecTBe, npeBbimaji 116-JieTHK)io OTMeTKy (KapnoB h Ap., 1983; Ilyra- 
neBCKHH, 1992). Ilo3TOMy coBpeMeHHbie 3K3eMnjuipbi noApocTa hmciot maHCbi o6pa30- 
BbiBaTb cocTaB BepxHero nojiora cooGnjecTBa k cepeAHHe ctojicthh. 


06 cy»cAeHHe 

CaMoe 6oJibuioe BnenaTJieHHe, KOTopoe ocTaBJiaeT npeAJioaceHHaji MOAejib AHHaMH- 

KH MOp(j)OMeTpHHeCKHX XapaKTepHCTHK, -pe3ep4>OpAOBCKHH ypOBeHb paCXO)KAeHHH 

TeoperaHecKHX 3HaneHHH ot HaGjnoAaeMbix bcjihhhh. CaMyio Gojibinyio norpeuiHOCTb 
b 3 % HMejiH pacneTHbie BejiHHHHbi GnoMaccbi P. abies. IlpoaHajiH3HpyeM, 3a cneT nero 
yAanocb aoGhtbch ctojib bbicokoh tohhocth pacneTOB, KOTopyio KpaHHe peAKO yAaeTca 
nojiynHTb b Ghojiothh. Bo-nepBbix, b ocHOBy pacneTOB nojioaceHa MOAejib (3) paAHanb- 
Horo pocTa, KOTopaji no cymecTBy JiBjmeTCJi MOAejibio PaMeHCKoro (1908). Kax npaBH- 
jio, yAOBJieTBopHioTCH AHHaMHKOH cpeAHero AHaMeTpa apoboctoh (Kop3yxHH, 1986) 
hjih AHHaMHKOH cpeAHeii BbicoTbi AepeBbeB (KapeB, 1985). H3BecTHa HaAencAa Ha oueH- 
Ky yAenbHOH cyMMbi njiomaAeH ceneHHH no (J>opMyjie P = (7c/4)X(D) 2 (Kop3yxHH, 
1986). OAHaxo Bepa b cnpaBeAJiHBOCTb nocjieAHeH (J>opMyjibi Hcne3aeT GjiaroAapa (jiop- 

Myne AHcnepcHH a 2 D AHaMeTpa ceneHHJi D:o 2 d = (1/A^)^T ^ j D 2 -(D) 2 . CjieAOBarejib- 

ho, ecjiH nnotqaAb ceHeinw OAHoro AepeBa mohcho npn6jiH3HTb k (JjopMyjie njiomaAH 
xpyra, to S = (n/4)((D) 2 +c 2 D ). ri 03 T 0 My yAejibHaa cyMMa njiomaAeH ceneHHHP = 
= XS npeBoexoAHT oniHGoHHyio queHKy Ha BejiHHHHy (k[4)Xc 2 d . AHajiorHHHO b bbi- 
HHCJieHHHX cpeAHen Maccw oco6h W h GnoMaccbi Y = XW Henb3H b ajuioMeTpHHecKHx 
CTeneHHbix 3aBHCHMOCTJix (1) Maccy i-ro AepeBa W ( h BbiGpaHHbiH jiHHeHHbiH pa3Mep A 
3aMeHHTb cpeAHHMH BejiHHHHaMH W h£). rio3TOMy 6bum nojiyneHbi oijeHKH (23)—(26). 
IIpeAnojiOHceHHe o cnpaBeAJiHBOcra ajuioMeTpHHecKHx 3aBHCHMOCTeH BHAa (1) npHBO- 
Ahjio k xopomeMy cooTBeTCTBHio Me)KAy HaGjiiOAeHHflMH b 0AH0B03pacrabix HacaacAe- 
hmx h TeoperaHecKHMH BejiHHHHaMH cpeAHero AHaMeTpa (Kop3yxHH, 1986) hjih Bbico¬ 
Tbi AepeBbeB (riojieTaeB, 1966; KapeB, 1983, 1985). Ho b 3thx paGoTax OTcyTCTByioT 
pacneTbi BTopwx momchtob BbiGpamioro jikhchhoto xapaicrepHoro pa3Mepa oco6h h, 
cjieAOBaTejibHO, He npHBOAHTcn cpaBHeHHJi HaGjnoAeHHH c pacnerabiMH 3HaHemuiMH 
cyMMbi njiomaAeH ceneHHH hjih GnoMaccbi apoboctoh. 

J\jw onncaHHH AHHaMHKH cyMMbi njiomaAeH ceneHHH TpeGyeTca 3HaTb He TOJibKO 
AHHaMHKy njiOTHOCTH ApeBOCTOH, ho h cpeAHeii njiomaAH ceneHHH oahoh oco6h, h oihh- 
Gohho nojiaraTboi Ha AHHaMHKy HCKJiioHHTejibHO cpeAHero AHaMeTpa. Ka3ajiocb 6bi, 
AJih AHHaMHKH cpeAHero AHaMeTpa ceHemm ctbojiob mojkho HanncaTb ypaBHeHHe poc¬ 
Ta, b kotopom 3aBHCHMan nepeMemiaji — cpeAHHH AHaMeTp, a napaMeTpbi PaMeHCKO - 
ro a h p 6buiH 6bi b3htbi H3 ypaBHeHHJi (3). Ho Ha AHHaMHKe cpeAHHx bcjihhhh 06513 a- 
TejibHO cKa3biBaeTca AHHaMHKa njioraocTH nonyjumHH (KapeB, 1985). Bjihhhhc AHHa¬ 
MHKH njiOTHOCTH Ha AHHaMHKy cpeAHero AHaMeTpa 6buio yHTeHO cpa3y. Ho He cpa3y 
6bIJI npHHJIT (J)aKT H3MeHHHBOCTH napaMCTpOB PaMeHCKOTO KHHeTHKH pocTa. Hcxoaho 
npeAnojiaranocb, hto ohh OAHHaKOBbi a Jw Bcex ocoGen. nojiaraa o„ = a ^ =0, nojiyna- 
eM ypaBHeHHH (12)—(14) npn K03(J)(J)HUHeHTax f=f\ =fi = 1. B 3tom cjiynae AHHaMHKy 
cpeAHero AHaMeTpa h njiOTHOCTH apoboctoh yAaeTCH paccHHTaTb c npneMjieMOH no- 
rpeniHocTbio b 1 h 2 %. Ho OTKJioHeHHe TeoperaHecKHX 3HaneHHH cpeAHero AHaMeTpa h 
yAejibHOH cyMMbi njiomaAH ceneHHH ynopHO npeBbimajin Gojiee neM Ha 10 % HaGjnoAae- 


954 



Mbie BeJlHHHHH. B 3T0M M02KH0 yGeAHTbCJI CaMOCTOHTeJIbHO, nepeCHHTaB K03^)(J)HUHeH- 
tm A h R no 4>opMyjiaM (15) h noACTaBHB 3 th 3HaneHHJi b <j)opMyjiy (20) jxjm pacneTa 
cpeAHen miomaAH ceneHHn CTBOJia. Ctojib HenpHuraoe pacxo^KAeHHe MeacAy Teopnen h 
H a6jIK)fleHH5lMH GbICTpO HaBeJIO Ha MbICJIb O BJ1HJIHHH H3MCHHHBOCTH napaMCTpOB KHHe- 

thkh pocTa. Hmchho 3 to h 6 bino cAeJiaHO b ypaBHeHHH (5), KorAa mm npeAnojio)KHJiH, 
4 to KaacAan oco6b H3 i- h rpynnbi HMeeT napaMeTpw a,-, p, khhcthkh pocTa. riocne Toro 
KaK 6buiH nojiyneHbi ypaBHeHHH (12) — (14) TpeGoBajiocb oueroiTb KOBapnauHH napa- 
MeTpOB KHHeTHKH pocTa c AHaMeTpoM h njiomaAbio ceneHHH CTBOJia. ripeHeOperaa oth- 
mh KOBapHauHHMH, He yAaBajiocb AoGHTbca npHeMJieMoro comacH* TeopHH h HaGjiiOAe- 
hhh. HeoGxoAHMOCTb yneTa h 3 mchhhbocth ocoGefi h KOBapnauHH Mop<j)OMeTpHHecKHx 
xapaKTepHCTHK pjm ycneuiHoro pacneTa AHHaMHKH nonyjnmHOHHbix xapaKTepHCTHK 
noBbimaeT aicryajibHOCTb KOBapHaitHOHHoro aHanH3a h 3 mchhhbocth Mop<j)OMeTpHHe- 
ckhx noKa3aTejieH (PocTOBa, 2002) h oGpamaeT AonojiHHTejibHoe BHHMaHHe Ha «hhah- 
BHAyajibHO-opHeHTHpoBaHHbm» toaxoa k MOAejiHpoBaHHK) AHHaMHKH ApeBecHbix pac- 
TeHHH (rajiHUKHH, 1999, 2000). 

B H3Jio)KeHHOH npoueAype oueHKH napaMeipoB moacjih 6buio CAeJiaHO oaho Kpan- 
He cymecTBeHHoe npeAnojioaceHHe o paBeHCTBe OTHomeHHH CTaHAaprabix otkjiohchhh 
o « /o D = a /D. Hmchho oto npeAnojioflceHHe npHBejio k OKOHnaTejibHOMy ycnexy b no- 
HCKe BblCOKOTO COOTBeTCTBKH MOKAy TeOpeTHHeCKHMH H HaGjIIOAaeMblMH 3HaneHHHMH. 
Ho oto npeAnojiOHceHHe HyacAaeTcn b AonojiHHTejibHOH npoBepKe. noMomb b otom mo- 
iyr npHHecra ACHApojiorHHecKHe mctoaw. OGmhho Bbicica3biBaeTCJi cxencHc b OTHorne- 
HMH npHMeHHMOCTH ACHApOJIOTHHeCKHX HCCJieAOBaHHH RJUL OnHCaHHJl nOnyJMUHOHHOH 

AHHaMHKH (Norton, Ogden, 1990). Ho juix oueHKH HHAHBHAyajibHbix xapaKTepncraK 
pocTa, hx cpeAHHx 3HaneHHH h AwcnepcHH Moryr noMOHb hmchho AeHApojiorHnecKHe 
MeTOAbi (BaraHOB, HlauiKHH, 2000). MaKCHManbHbie CKopocra paAHanbHoro pocTa oco- 
Gen a, h hhtchchbhocth p, CKopocra TopMoaceHHn (3aMeAJieHHH) pocTa — nocTOHHHbie 
BejiHHHHbi, h He npeAnojiaraeTca hx 3aBHCHM0CTb ot TeMnepaTypbi, ocaAKOB, kohucht- 
pauHH C0 2 b B03Ayxe h MHHepajibHbix BemecTB b noHBe. 3 to He OTBepraeT rnnoTe3bi o 
BJIHflHHH 3THX (JjaKTOpOB Ha npOIjeCCbl pOCTa, HO BMeCTe C TeM HaBOAHT Ha pa3MbIIHJie- 
hhjl H3BecTHbi paGoTbi no noncxy 3aBHCHMOCTH paAHajibHoro pocTa AepeBbeB ot cpeA- 
HeroAOBOH TeMnepaTypbi h ocaAKOB (BaraHOB h AP-, 1996). AaHHoro cooGmecTBa 
obuia OTBeprayTa h j\qk npaMoro bo3achctbh$i TeMnepaTypbi B03Ayxa Ha npoAyKTHB- 
HOCTb P. abies (r OpTHHCKHH, 1970) H 6bIJI CAeJiaH BbIBOA o JIHMHTHpOBaHHH pOCTa eJIH 
eBponeiiCKOH ojieMenraMH MHHepanbHoro nHTaHHn Ha (|)OHe onraManbHbix ycjiOBHH 
yBJia)KHeHHH. /JajibHeHiiiHe 3KcnepHMeHTbi (AGpaacKO h ap-, 1983) noATBepAHJiH HAeio o 
JIHMHTH pOBaHHH pOCTa eJIH B 3T0M COOGmeCTBe OJieMeHTaMH MHHepaJIbHOTO nHTaHHH. 

Ha AHHaMHKy cpeAHHx 3 HaneHHH Mop<j)OMeTpHHecKHx noKa3aTejieH chjibho bjihshot 
nonyjDiuHOHHbie npoueccw, BbipaacaiomHecji b AHHaMHKe njiOTHOCTH apcboctoh. H, no- 

BHAHMOMy, TJiaBHblM HCTOHHHKOM AJ1 ^ nOBblUieHHH TOHHOCTH MOAeJIH - nOHH)KeHHe 

\poBHH norpeuiHOcra pacneTOB njiOTHOCTH apcboctoh. Hmchho nonyjniuHOHHbie npo- 
ueccbi b HarneM cjiynae AaiOT orpaHHneHHH Ha npHMeHeHHe moacjih (12) — (14). 3Kcno- 
HeHUHanbHbiH 3aKOH H3MeHeHHH HHCJia ocoGen BepxHero nojiora cooGmecTBa He mohcct 
obiTb cnpaBeAJiHB Ha AJimejibHOM BpeMeHHOM HHTepBajie. Ho, no-BHAHMOMy, c toto mo- 
Mema, KorAa BepxHHH nojior c<j)opMHpoBaH h ero npeACTaBHTejin yraeTaiome B03Aen- 
CTByiOT Ha MOJioAbie reHepaitHH, He AaBan hm npoHHKHyrb b cocraB MaTepHHCKoro no- 
nora, h ao toto MOMeHTa, KorAa njiOTHOCTb BepxHero nojiora noHH3HTcn h co3AaAyTcn 
ycnoBHfl aji^ npoHHKHOBeHHH MOJiOAWx reHepauHH b cocTaB BepxHero npyca, cnpaBeA- 
jihbo ACHCTBHe OKcnoHeHUHajibHoro 3aKOHa noHHHceHHH njiOTHOCTH ApeBOCToa. TeM ca- 

MblM Ha 3T0M BpeMeHHOM HHTepBajie M05KHO npHMCHHTb MOACJIb (12)-(14). HHTepBaJI 

BpeMeHH, b TeneHHe KOToporo MOJiOAwe reHepauHH ejiH He nepexoA^T b BepxHHH nojior 
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coo6mecTBa, mohcct cocTaBJWTb 50—100 JieT. npeAJiOHceHHaa moacjie motkqt npHMeiw- 
TbCH np0rH03a 6HOMaCCbI H OCHOBHbIX TaKCaiJHOHHblX XapaKTepHCTHK 0AH0B03paCT- 
Hbix Haca^cAeHHH h cyGicjiMMaiccoBbix enoBbix cooOmecTB. 
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SUMMARY 

Data are given on the dynamics of morphometric characteristics and biomass of common spruce 
(Picea abies) in bilberry-sphagnum spruce forest (Piceetum sphagnoso-myrtillosum) in 1967—2003. 
A mathematical model was suggested to describe the dynamics of (1) density of the mature part of 
the spruce population, (2) the average diameter of stem cross-section, (3) the average area of stem 
cross-section, (4) sum of cross-section areas, (5) the average masses of epigeal organs and roots, and 
(6) biomass of tree stand. The model is based on Ramensky’s equation of growth kinetics (1908). 
A high agreement is obtained between theoretical and observed values. A forecast up to 2050 is made. 
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IIpoBefleH aHajiH3 flHHaMHKH BHflOBoro cocTaBa h cneKTpoB aooHeHHbix <j>opM ()K0) (juiopw noiiMeH- 
hoh 3KOCHCTeMbi p. Okh b npe^eJiax fle^HHOBCKoro pacmnpeHHa. IIoKa3aHo cooTHomeHHe bjihhhhh pa3- 
jihhhwx npHpoflHbix h aHTponoreHHbix (jmieropOB Ha ^HHaMHKy BH^oBoro cocTaBa h cneKTpoB ^CO. Pac- 
CMOTpeHbi pa3JiHHHa b TeMnax h xapaKTepe ahhbmhkh BH^OBoro cocTaBa h cneKTpoB )KO (J)Jiopbi b xo^e ec- 
TecTBeHHbix h aHTponoreHHbix cyKueccHH b nepnoa c 1907—1910 no 1997—2000 it. 

KjiioHeBLie cjioBa: noHMa, pacTHTejibHOCTb, 4>Jiopa, aooHeHHbie (JiopMbi, CTpyicrypa, cneKTp, j\nm- 
MHKa, ecTecTBeHHbie cyKueccHH, aHTponoreHHbie cyKueccHH. 

CHCTeMHbie HccjieAOBaHH^ pacTHTejibHocra no3BOJWK)T He tojibko ycTaHOBHTb Ka- 
necTBeHHbie h KOJiHnecTBeHHbie napaMeipw, xapaKTepH3yiomHe (JiyHKUHOHHpoBaHHe 
paCTHTeJIbHbIX COo6meCTB H HX AHHaMHKy, HO H o6oCHOBaTb (JiaKTOpbl H MexaHH3MbI 
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3thx npoueccoB. Flo MHeHHio B. H. BacHjieBHHa (1993), H3yneHHe MexaHH3MOB cyKuec- 
chh TpaBHHHCTBix cooGmecTB HaxoAHTcn eme b caMOM Hanane, h ijeHTp rancecTH hc- 
cjie^OBaHHH nepeMecTHJiCH c H3yneHHn cmch pacmrenbHbix cooGmecTB Ha H3yneHHe 
CMeH BHAOB. 

C 1965 r. no HacTonmee BpeMJi mm npoBOAHM cncTeMHbie HccneAOBaHHn pacraTejib- 
hocth noiiMbi p. Okh (fleAHHOBCKoe pacninpeHne, c. JJcahhobo, MocKOBCKan o6ji.), ko- 
Topbie BKjiioHaiOT H3yneHHe 6Hopa3HOo6pa3Hn h cTpyicrypbi cooGmecTB, HcnbiTbiBaio- 
iahx pa3JiHHHbiH aHTponoreHHbin npecc. B HacToamen CTaTbe AaH aHajiH3 AHHaMHKH bh- 
AOBoro cocTaBa h cneKTpa )K<I> (Jmopbi noHMeHHOH okochctcmm b xoAe ecTecTBeHHbix h 
aHTponoreHHbix cyKueccHH b 1907—1910—1997—2000 rr. 


MaTepnaji h MeTOAHKa 

06i>eKTOM HCCJieAOBaHHH 6buia noHMeHHan 3K0CHCTeMa b npe^enax /Jcahhobcko- 
ro pacmnpeHHH p. Okh, KOTopan nBnneTcn oahoh H3 HanGonee o6uiHpHbix no nnoma- 
A h (ao 22 Tbic. ra) cpeAH noHMeHHbix okochctcm CeBepHOH h I^eHTpajibHOH Pocchh. 
OHa xapaKTepn3yeTCH xoporno BbipanceHHbiMH cTpyKTypHbiMH 3JieMeHTaMH, npncymH- 
mh noHMeHHbiM MecTooGnTaHHHM, TaKHM Kax npnpycnoBbiH Ban, npnpycnoBan, ne- 
pexoAHan ot npnpycnoBOH k uempaiibHOH, ueHTpanbHan (BepxHHH, hhhchhh, cpeAHHH 
ypoBHn) h npnTeppacHan nacra noHMbi. npHpoAHbie ycnoBHn ^eAHHOBCKoro pacmnpe- 
HHn noHMbi p. Okh, rAe npoBOAflTcn HccneAOBaHHn, onncaHbi A. ®. OnepoBbiM (1907; 
1908a, 6; 1910), P. A. EneHeBCKHM (1924, 1936), T. H. CepeGpnKOBOH (1953, 1956), 
T. A. Pa6oTHOBbiM(1973), HaMH (EropoBa, 1972,1973,1981, hap.; EropoBa hap., 1982, 
2001; EropoBa, KypneHKO, 1987). 

B HauiHX HecneAOBaHHnx (jmopHCTHnecKHH cocTaB pacTHTenbHocra noHMeHHOH oko- 
CHCTeMbi ycTaHaBnHBanH mctoaom reoGoTaHHHecKHX onncaHHH (YpaHOB, 1935, 1961, 
1964). B onbiTHbix ycnoBHnx npn AJiHTenbHOM (15—35 neT) H3yneHHH BnnnHHn aHTpo¬ 
noreHHbix (JiaKTopoB Ha 6Hopa3HOo6pa3He h CTpyKTypy cooGmecTB reoGoTaHHnecKHe 
onncaHHn npoBOAHnn Ha nocTonHHbix nnomaAKax pa3MepoM 50 h 100 m 2 c HHTepBa- 
noM 3—5 neT. B npeAenax noHMeHHOH okochctcmm b 1965—2000 rr. H3 aHTponoreH¬ 
Hbix (JiaKTopoB 6binn H3yneHbi BHeceHHe yMepeHHbix (N® 30—60 (PK) 30—60), noBbi- 
meHHbix (JVo 80—90 (PK) 60—90) h bmcokhx (JSfe 120—180—240 (PK) 60—90—120) 
A03 MHHepanbHbix yAoGpeHHH h hx OTcyTCTBHe npn cchokochom h nacT6mAHOM hc- 
nonb30BaHHH pacTHTenbHocra. B 1997—2000 rr. Gbinn npoBeAeHbi MapmpyTHbie reo- 
GoTaHHnecKHe onncaHHn pacraTenbHOCTH noHMeHHoro naHAinatJrra npn Bcex cnocoGax 
xo3nHCTBeHHoro Hcnonb30BaHHn; npn cocTaBneHHH (JmopHcraHecKoro cnncxa 6bino 
npoaHanH3HpoBaHO oxono 700 reoGoTaHHHecKHX onncaHHH. 

06nnHe bhaob h cooTHomeHHe KOMnoHenroB b pacTHTenbHbix cooGmecTBax onpe- 
Aennnn no npoeKTHBHOMy noKpbiTHio h GnoMacce bhaob. noApoGHee MeTOAHKa onnca- 
Ha b HauiHX CTaTbnx (EropoBa, 1981, 1993, 1998, 2000 h ap*)* B othx nee CTaranx a&ho 
onncaHHe coBpeMeHHoro coctoahha h KOMnnexca B03AeHCTByioiAHX 3K3oreHHbix (J)aK- 
TOpOB Ha paCTHTenbHOCTb nOHMeHHOH OKOCHCTeMbl. OTHaCTH 3TH BOnpOCbl GyAyT OCBe- 
meHbi HHnce npn aHanH3e MaTepnana. 

3a ocHOBy npn BbiAeneHHH )K® bhaob (Jmopbi noHMbi Gbinn npHHflTbi HanGonee 
uiHpoKO Hcnonb3yeMbie b Haineii CTpaHe chctcmbi )KO (CepeGpnKOB, 1952, 1962, 1964; 
CepeGpnKOBa, 1971, 1972, 1981). Mbi Taxnce ynnn yTOHHeHHn h AononHemw k ch- 
CTeMe )Kd> (AnexceeB h AP-, 1992), CAenaHHbie npn aHanH3e 6HOMop<j)onorHHecKOH 
xapaKTepHCTHKH bhaob pacTHTenbHoro noKpoBa OKpecraocTen r. nymHHa (Mockob- 
exan oGn.). B noHMeHHbix MecTOoGHTaHHnx, (JiopMHpoBaHHe h (JiyHKUHOHHpoBaHHe ko- 
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Topwx b HeHapymeHHOM coctojihhh b 3HaHHTejibHOH CTeneHH o6ycjioBjieHo noeM- 
HOCTbio h ajuiiOBHajibHOCTbK), 6biJia ycTaHOBJieHa HexoTopaa cneuH<|>HKa b onroreHe- 
THnecKOM pa3BHTHH h CTpyKType oco6eS y OTAejibHbix bhaob (Festuca rubra L., Poa 
pratensis L., Poa trivialis L., h a p.), b cbjtch c hqm Gbijih yTOHHeHbi hx )KO (Eropo- 
Ba, 1990, 1996, 2000, h apO- 


Pe3yjibTaTbi h oGcyxcAemie 

B nepBOH nojiOBHHe XX b. pacraTejibHOCTb noHMeHHoro jiaHAina(J)Ta p. Okh b npe- 
Aejiax ^eAHHOBCKoro pacuiHpeHHfl HcnbiTbiBana oraocHTejibHO cjiaGbin amponoreH- 
hmh npecc. Xo3siHCTBeHHoe Hcnojib30BaHHe Bxjnonajio AByxxparaoe ceHOKomeHHe, 
nacTb6y jxhbothbix (npeHMymecTBeHHO b npnpycjiOBOH nacra noHMbi), nepnoAHHe- 
CKoe BHeceHHe HeGojibuinx (N° 30—60 PK 30) A03 MHHepanbHbix h opraHHHecxHX yAo6- 
peHHH. 

AHajiH3 BHAOBoro cocTaBa h cneKTpOB )KO (Jmopw noHMeHHofi oxochctcmbi 3a 
otot nepHOA noKa3aji, hto CTpyKTypa pacraTejibHOCTH 6biJia AOCTaTOHHO CTaGnjibHOH. 
no MarepnajiaM OjiepoBa (1907, 1908a, 6, 1910), b Hanajie Bexa (jniopa noHMeHHoro 
jiaHAina(J)Ta Bxjnonajia 165 bhaob, KOTopbie xapaxrepH30BajiHCb 22 )KO (cm. TaGjiHuy). 
Hhcjio bhaob OTAejibHbix 5Kd> xojieGajiocb ot 42 ao 1. Bo (Jmope BeAymee nojiojxeHHe 
3aHHMajiH cTepacHexopHeBaa (42 BHAa), AJiHHHOKopHeBHiAHaa (33), xncTexop- 
HeBaa (16), OAHOJieTHHKH H AByJieTHHKH (14), KOpHeOTnpbICKOBafl (13), pblXJlOKyCTO- 
Baa (12), cTepHCHeKopHeBaH-KopHeoTnpbicKOBaH (10). Hhcjio bhaob ociajibHbix )K<I> xo- 
Jie6ajiocb ot 1 ao 7 (pnc. 1). OraocHTejibHaa aojui bhaob Bcex BeAymnx )K® b cTpyxTy- 
pe cnexTpa cocTaB juuia 78.2 %. npeHMymecTBeHHoe nojioaceHHe b CTpyKType cnexTpa 
3aHHMajiH )K® — cTepjKHeKopHeBaa (25 %), AJinHHOxopHeBHmHaji (19.6 %), xncTexop- 
HeBaa (9.4 %), oahojicthhkh h AByJieTHHKH (8.3 %). flona Apyrax 5K® xojieGajiacb 
ot 0.6 ao 6.0 % (pnc. 2). 

B cepeAHHe ABaAuaToro CTOJieraa (1940—1960 rr.), no AaHHbiM CepeGpjixoBOH 
(1953,1956), Pa6oraoBa (1958, 1973) h HauiHM MarepnajiaM, (juiopa noHMeHHoro jiaHA- 
ma(J)Ta Bxjnonajia 208 bhaob, KOTopbie xapaKTepH30BajiHCb 23 )K® (cm. TaGjinuy). 
B otot nepHOA b cocTaB BeAymwx bxoahjih Te )xe )KO, KOTopbie Gbuih 3a(J)HKCHpoBaHbi 
b 1907—1910 rr. ^ocTaTOHHO cTaGnjibHbiM ocraBajicji h bhaoboh cocTaB 5Kd> (cm. Ta6- 
JiHuy, pnc. 1). KojieGaHHJi HHCJia bhaob OTAejibHbix )KO MeacAy AByMJi aHanH3HpyeMbi- 
mh nepnoAaMH cocTaBjnuiH ot 2 ao 5 bhaob. ^obojibho cymecTBeHHoe pa3JiHHHe no hhc- 
Jiy bhaob (12) 3a otot nepHOA 6buio 3a<j)HxcHpoBaHO TOJibKO y KHCTexopHeBbix pacTe- 
hhh (pnc. 1). B 1940 — 1960 rr. npeHMymecTBeHHoe nojioaceHHe b CTpyxType (jmopbi, 
Tax ace xax h b Hanajie XX b., 3aHHMajiH bhabi cjieAyiomHx )K® — CTepacHexopHe- 
BOH (21.0 %), XHCTeXOpHeBOH (13.1 %), AJIHHHOXOpHeBHIAHOH (16.4 %), OAHOJieTHH- 
xh h AByjieraHXH (8.9 %). flojiH Apyrnx 5K® b CTpyxType cnexTpa xojieGajiacb ot 0.5 
AO 3.7 % (pnc. 2). 

TaXHM o6pa30M, CpaBHHTCJIbHblH aHaJIH3 AHHaMHXH HHCJia BHAOB H CneXTpOB )KO 
noxa3biBaeT, hto b TeneHHe nepBOH nojiOBHHbi XX b. CTpyxTypa (jmopbi noHMeHHoro 
jiaHAina(J)Ta no othm napaMeTpaM ocTaBanacb AOCTaTOHHO cTaGnjibHOH. 3a(J)HxcHpoBaH- 
Hbie xojieGaHHA HHCJia bhaob y OTAejibHbix >K® h hx aojih b CTpyxType cnexTpoB mohcho 
CHHTaTb ecTecTBeHHMMH h xapaxTepHbiMH jijm MecTooGHTaHHH, oxoTonHHecxHe ycjio- 
bhji h (J)HToueHOTHHecxaH oGcTaHOBxa xoTopbix b 3HaHHTejibHOH CTeneHH onpeAejunoT- 
cfl noeMHocTbio h ajunoBHajibHOCTbK). B otot nepHOA, Kax Mbi yxa3biBajiH Bbirne, pac- 
THTejibHOCTb noHMeHHOH oxocHCTeMbi HcnbiTbiBajia HeGojibinoH aHTponoreHHbiH npecc, 
h (jjyHxijHOHHpOBaHHe noHMeHHbix ueH030B b npeAejiax Bcero jiaHAina(J)Ta onpeAejM- 
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flHHaMHKa BHaOBOrO COCTaBa XH3HeHHbIX (J)OpM (Jwiopbl nOHMeHHOM 3KOCHCTeMbI p. Okh 
b 1907—1910—1997—2000 rr. b xoae eciecTBeHHbix h aHTponoreHHwx cyKiieccuH 





Tom 




Xt!3HeHHbie (J)OpMb( 

Bhou 

1907-1910 

1940-1960 

1997-2000 



l 

E 

E 

CiepxcHeKopHeBbie 

Amoria repens (L.) C. Presl. (Trifolium re¬ 
pens L.) 

+ 

+ 

+ 

+ 

+ 


Angelica archangelica* L. (Archangelica offi¬ 
cinalis Hoffm.) 

+ 

+ 

— 

— 

— 


A. sylvestris L. 

— 

+ 

— 

— 

— 


Anthriscus sylvestris (L.) Hoffm. 

+ 

— 

— 

— 

— 


Aristolochia clematitis L. 

— 

+ 

— 

— 

— 


Artemisia absinthium L. 

+ 

+ 

— 

— 

— 


A . abrotanum L. (A. procera Willd.) 

— 

+ 

— 

— 

— 


A. campestris L. 

+ 

+ 

— 

— 

— 


A. scoparia Waldst. et Kit. 

+ 

— 

— 

— 

— 


A. vulgaris L. 

+ i 

+ 

+ 

+ 

— 


Astragalus cicer L. 

+ 

+ 

— 

— 

— 


Carum carvi L. 

+ 1 

+ 

+ 

+ 

+ 


Cenolophium denudatum (Homem.) Tutin 
(C. fischeri (Sprang.) Koch) 

— 

+ 

— 

— 

— 


Cerastium arvense L. 

— 

+ 

+ 

+ 

+ 


Chaerophyllum bulbosum L. 

+ 

— 

— 

— 

— 


C. prescottii DC. 

+ 

+ 

+ 

+ 

— 


Coccyganthe flos-cuculi (L.) Fourr. (Coro- 
naria flos-cuculi (L.) R. Br.) 

— 

+ 

— 

— 

— 


Delphinium cuneatum Stev. ex DC. 

— 

+ 

— 

— 

— 


Dianthus deltoides L. 

+ 

+ 

— 

— 

— 


D. fischeri Sprang. 

+ 

+ 

+ 

+ 

+ 


D. pratensis Bieb. 

+ 

— 

— 

— 

— 


Euphorbia esula L. 

+ 

+ 

— 

— 

— 


E. virgata Waldst. et Kit. 

+ 

+ 

— 

— 

— 


E. semivillosa Prokh. 

— 

+ 

— 

— 

— 


Eryngium planum L. 

+ 

+ 

+ 

— 

— 


Heracleum sibiricum L. 

+ 

+ 

+ 

+ 

+ 


Knautia arvensis (L.) Coult. 

+ 

+ 

+ 

— 

— 


Leonurus quinquelobatus Gilib. 

— 

— 

+ 

— 

— 


Medicago falcata L. 

+ 

+ 

+ 

+ 

+ 


M. sativa L. 

+ 

+ 

— 

— 

— 


Obema behen (L.) Ikonn. (Silene latifo- 
lia (Mill.) Britt, et Rendle) 

+ 

+ 

+ 

+ 

+ 


Oberna commutata (Guss.) (Silene cucu- 
balus Wib.) 

— 

+ 

— 

— 

— 


Pimpinella saxifraga L. 

+ 

+ 

+ 

+ 

+ 


Plantago lanceolata L. 

+ 

+ 

— 

— 

— 


Polygala amarella Crantz 

— 

+ 

— 

— 

— 


P. vulgaris L. 

+ 

— 

— 

— 

— 


Potentilla argentea L. 

+ 

+ 

+ 

— 

— 


Prunella vulgaris L. 

— 

+ 

— 

— 

— 


Rorippa anceps (Wahlenb.) Reichenb. 

— 

+ 

— 

— 

— 


R. austriaca (Crantz) Bess. 

+ 

— 

— 

— 

— 


Rumex crispus L. 

+ 

+ 

+ 

+ 

+ 


R. thyrsiflorus Fingerh. 

+ 

+ 

— 

— 

— 


Saponaria officinalis L. 

+ 

— 

— 

— 

— 
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IJpodoAMehue ma6jiunbi 





row 




)KH3HeHHbie (|)OpMbI 

Bum 

1907-1910 

1940-1960 

1997-2000 



1 


LI 


Scabiosa ochroleuca L. 

+ 

_ 

_ 




Selinum carvifolia (L.) L. 

+ 

+ 

— 

— 

— 


Senecio jacobaea L. 

+ 

+ 

+ 

+ 

— 


Seseli libanotis (L.) Koch (Libanotis inter¬ 
media Rupr.) 

+ 

+ 

+ 

+ 

— 


Seseli libanotis (L. montana Crantz) 

+ 

— 

— 

— 

— 


Seseli libanotis (L. sibirica (L.) C. A. Mey.) 

+ 

— 

— 

— 

— 


Silene tatarica (L.) Pers. 

+ 

— 

— 

— 

— 


Slum latifolium L. 

— 

+ 

— 

— 

— 


Steris viscaria (L.) Rafin. ( Viscaria visco- 
sa (Scop.) Aschers.) 

— 

+ 

— 

— 

— 


Steris viscaria (Viscaria vulgaris Bernh.) 

+ 

— 

— 

— 

— 


Tanacetum vulgare L. 

— 

+ 

+ 

— 

— 


Tragopogon orientals L. 

+ | 

+ 

+ 

— 

— 


T. pratensis L. 

+ 

+ 

+ 

+ 

— 


Trifolium pratense L. 

+ 

+ 

+ 

+ 

+ 


Turritis glabra L. 

+ 

+ 

— 

— 

— 


Viola canina L. 

+ 

+ 

— 

— 

— 

iCHCTeKopHeBbie 

Alchemilla xanthochlora Rothm. ( Alchemilla 
vulgaris L.) 

— 

+ 

— 

— 

— 


Alisma plantago-aquatica L. 

— 

+ 

— 

— 

— 


‘ Caltha palustris L. 

+ 

+ 

— 

— 

— 


Centaurea biebersteinii DC. 

+ 

+ 1 

— 

— 

— 


C. jacea L. 

+ 

+ 

+ 

+ 

+ 


Filipendula ulmaria (L.) Maxim. 

+ 

+ 

+ 

+ 

+ 


Galium pseudorivale Tzvel. (Asperula apa- 
rine Bieb.) 

+ 

+ 

— 

— 

— 


Gentiana pneumonanthe L. 

— 

+ 

— 

— 

— 


Geranium pratense L. 

+ 

+ 

+ 

+ 

+ 


Geum rivale L. 

— 

+ 

— 

— 

— 


Hieracium umbellatum L. 

— 

+ 

— 

— 

— 


Iris sibirica L. 

+ 

+ 

— 

— 

— 


Leontodon autumnalis L. 

+ 

+ 

+ 

+ 

+ 


L. hispidus L. 

+ 

— 

— 

— 

— 


Leucanthemum vulgare Lam. 


+ 

— 

— 

— 


Myosotis palustris (L.) L. 

— 

+ 

— 

— 

— 


Omalotheca sylvatica (L.) Sch. Bip. 
et F. Schultz (Gnaphalium sylvati - 
cum L.) 


+ 





Plantago major L. 

— 

+ 

+ 

+ 

— 


Ptarmica cartilaginea (Ledeb. ex Reichenb.) 
Ledeb. 

— 

+ 

— 

— 

— 


P. vulgaris Hill 

+ 

— 

— 

— 

— 


Ranunculus acris L. 

+ 

+ 

— 

— 

— 


R. auricomus L. 

+ 

+ 

+ 

+ 

+ 


R. polyanthemos L. 

+ 

+ 

+ 

+ 

+ 


Sanguisorba officinalis L. 

+ 

+ 

+ 

+ 

— 


Solidago virgaurea L. 

+ 

+ 

— 

— 

— 


Stachys officinalis (L.) Trevis. (Betonica offi¬ 
cinalis L.) 

— 

+ 

— 

— 

— 
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Jlpodo/tofceHue madmiubi 





Tonbi 




>KH3HeHHbie (J)OpMbI 

Bhau 

1907-1910 

1940-1960 

1997-2000 



1 

2 

3 

KiicieKopHeBbie 

Succisa pratensis Moench 

— 

+ 

_ 

_ 

_ 


Thalictrum lucidum L. ( T. angustifoli- 
um Jaeg.) 

— 

+ 

+ 

+ 

+ 


Trollius europaeus L. 

— 

+ 

— 

— 

— 


Valeriana officinalis L. 

+ 

+ 

+ 

— 

— 


Veratrum lobelianum Bemh. 

— 

+ 

+ 

+ 

— 

KopOTKOKOpHeBHIU- 

Rumex confertus Willd. 

+ 

+ 

+ 

+ 

+ 

Hbie 

Scrophularia nodosa L. 

— 

+ 

— 

— 

— 

IIjIOTHOKyCTOBbie 

Carex cespitosa L. 

— 

+ 

— 

— 

— 


Deschampsia cespitosa (L.) P. Beauv. 

+ 

+ 

+ 

+ 

+ 


Festuca rupicola Heuff. (Festuca sulcata 
(Hack.) Nym. p. p. h F valesiaca Gaudin) 

+ 

— 

— 

— 

— 


Juncus effusus L. 

— 

+ 

— 

— 

— 


/. inflexus L. 

— 

— 

+ 

— 

— 


Molinia caerulea (L.) Moench 

— 

— 

+ 

— 

— 

PbixjiOKycTOBbie 

Agrostis gigantea Roth 

+ 

+ 

+ 

+ 

+ 


A. tenuis Sibth. (A. vulgaris With.) 

+ 

+ 

— 

— 

— 


Anthoxanthum odoratum L. 

+ 

+ 

— 

— 

— 


Alopecurus geniculatus L. 

- 

+ 

— 

— 

— 


A. pratensis L. 

+ 

+ 

+ 

+ 

+ 


Beckmannia eruciformis (L.) Host 

+ 

+ 

+ 

— 

— 


Briza media L. 

— 

+ 

— 

— 

— 


Carex acuta L. (C. gracilis Curt.) 

+ 

+ 

— 

— 

— 


Carex contigua Hoppe 

— 

+ 

— 

— 

— 


C. lachenalii Schkuhr (C. leporina L.) 

— 

+ 

— 

— 

— 


C. pallescens L. 

— 

+ 

— 

— 

— 


Dactylis glomerata L. 

+ 

+ 

+ 

+ 

+ 


Festuca arundinacea Schreb. (Festuca ela- 
tior L.) 

+ 

— 

— 

— 

— 


Festuca pratensis Huds. 

+ 

+ 

+ 

+ 

+ 


Eleocharis palustris (L.) R. Br. 

+ 

— 

+ 

— 

— 


Luzula campestris (L.) DC. 

— 

+ 

+ 

— 

— 


Phleum pratense L. 

+ 

+ 

+ 

+ 

+ 


Poa palustris L. 

+ 

+ 

+ 

+ 

+ 

XtHHHHOKOpHeBHm- 

Achillea millefolium L. 

+ 

+ 

+ 

+ 

+ 

Hbie 

Aegopodium podagraria L. 

+ 

— 

— 

— 

— 


Bromopsis inermis (Leyss.) Holub. (Bromus 
inermis Leyss.) 

+ 

+ 

+ 

+ 

+ 


Calamagrostis epigeios (L.) Roth 

+ 

+ 

+ 

+ 

— 


Carex praecox Schreb. 

+ 

+ 

+ 

+ 

+ 


Cerastium holosteoides Fries (Cerastium ca- 
espitosum Gilib.) 

+ 

+ 

— 

— 

— 


C. holosteoides Fries 

— 

+ 

+ 

+ 

+ 


Elytrigia repens (L.) Nevski (Agropyron re¬ 
pens (L.) P. Beauv.) 

+ 

+ 

+ 

+ 

+ 


Elytrigia repens (L.) Nevski (Triticum re¬ 
pens L.) 

+ 

— 

— 

— 

— 


Equisetum arvense L. 

+ 

+ 

+ 

+ 

+ 


E. pratense Ehrh. 

+ 

+ 

— 

— 

— 
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IlpodoAOtceHue mabAuqu 





Toabi 




)KH3HeHHbie (J)OpMbI 

BHilbl 

1907-1910 

1940-1960 

1997-2000 



1 

2 

3 


E. sylvaticum L. 

+ 

+ 

_ 

_ 

_ 


Galium boreale L. 

+ 

— 

— 

— 

— 


G. mollugo L. 

+ 

+ 

— 

— 

— 


G. palustre L. 

+ 

+ 

— 

— 

— 


G. rubioides L. 

+ 

+ 

+ 

+ 

+ 


G. uliginosum L. 

+ 

— 

— 

— 

— 


G. verum L. 

+ 

+ 

+ 

+ 

+ 


Glyceria maxima (C. Hartm.) Holmb. 

— 

+ 

— 

— 

— 


Hierochloe odorata (L.) Beauv. 

— 

+ 

— 

— 

— 


Hypericum maculatum Crantz 

— 

+ 

— 

— 

— 


Lathyrus pratensis L. 

+ 

+ 

+ 

+ 

+ 


Lysimachia vulgaris L. 

+ 

+ 

— 

— 

— 


Lythrum salicaria L. 

— 

+ 

— 

— 

— 


Maianthemum bifolium (L.) F. W. Schmidt 

+ 

— 

— 

— 

— 


Mentha arvensis L. 

+ 

+ 

— 

— 

— 


M. austriaca Jacq. 

— 

+ 

— 

— 

— 


Petasites spurius (Retz.) Reichenb. 

+ 

— 

— 

— 

— 


Phragmites australis Trin. ex Steud. 

(P. communis Trin.) 

+ 

+ 

+ 

+ 

+ 


Pteridium aquilinum (L.) Kuhn 

+ 

_ 

— 

— 

— 


Ranunculus repens L. 

+ 

+ 

+ 

+ 

+ 


Scirpus sylvaticus L. 

+ 

+ 

— 

— 

— 


Scutellaria galericulata L. 

+ 

+ 

— 

— 

— 


Stachys palustris L. 

— 

+ 

— 

— 

— 


Stellaria graminea L. 

+ 

+ 

+ 

+ 

+ 


S. palustris Retz. 


+ 

— 

— 

— 


Thalictrum flavum L. 


+ 

— 

— 

— 


T. minus L. 

+ 

+ 

+ 

+ 

— 


T. simplex L. 

+ 

+ 

+ 

+ 

— 


Trifolium medium L. 

— 

+ 

— 

— 

— 


Urtica dioica L. 

+ 

— 

— 

— 

— 


Veronica chamaedrys L. 

— 

+ 

— 

— 

— 


V longifolia L. 

+ 

+ 

+ 

+ 

+ 


V spuria L. 

+ 

— 

— 

— 

— 


Vicia cracca L. 

+ 

+ 

+ 

+ 

+ 


V sepium L. 

+ 

+ 

+ 

+ 

4- 

jXjIMHHOKOpHeBHlUHO- 

Festuca rubra L. 

+ 

+ 

+ 

+ 

+ 

ruiOTHOKycTOBbie 

Poa pratensis L. 

+ 

+ 

+ 

+ 

+ 

ZUMHHOKOpHeBWlH- 

Agrostis stolonizans Bess. 

— 

+ 

+ 

— 

+ 

HO-ptlXJIOKyCTO- 

Bbie 

Phalaroides arundinacea (L.) Rauschert 
(Digraphis arundinacea (L.) Trin.) 

+ 

+ 

+ 

+ 

+ 


Poa trivialis L. 

+ 

+ 

+ 

+ 

+ 

ZUHHHOKOpHeBHm- 

HO-KOpHeOTnpbl- 

CKOBbie 

Campanula rotundifolia L. 

— 

+ 

— 

— 

— 

KopHeompbicKOBbie 

Bunias orientals L. 

+ 

+ 

+ 

+ 

+ 


Campanula bononiensis L. 

— 

+ 

— 

— 

— 


C. cervicaria L. 

+ 

+ 

+ 

+ 

+ 


C. patula L. 

+ 

— 

— 

— 

— 


963 



flpodoAotceHue madsiuu^bi 





Toabi 




)KH3HeHHbie (J)OpMbI 

BMZlbl 

1907-1910 

1940-1960 

1997-2000 



1 

2 

3 

KopHeompbicKOBbie 

Chamaenerion angustifolium (L.) Scop. 

_ 

+ 

+ 

+ 

+ 


Cirsium arvense (L.) Scop. 

+ 

+ 

+ 

+ 

+ 


C. setosum (Willd.) Bess. 

+ 

+ 

— 

— 

— 


Convolvulus arvensis L. 

+ 

+ 

— 

— 

— 


Hypericum perforatum L. 

+ 

+ 

— 

— 

— 


Inula britannica L. 

— 

+ 

— 

— 

— 


Linaria vulgaris L. 

+ 

+ 

— 

— 

— 


Rumex acetosella L. 

+ 

— 

— 

— 

— 


Sonchus arvensis L. 

— 

+ 

— 

— 

— 

Ciep^KHeKOpHeBbie- 

Achillea nobilis L. 

+ 

— 

— 

— 

— 

KOpHeOTnpbICKO- 

Amoria montana (L.) Sojak (Trifolium mon- 

_ 

+ 

— 

— 

— 

Bbie 

tanum L.) 

Campanula glomerata L. 

+ 

+ 

+ 

+ 

+ 


Centaurea scabiosa L. 

+ 

+ 

+ 

+ 

— 


Cichorium intybus L. 

+ 

— 

— 

— 

— 


Echinops sphaerocephalus L. 

+ 

+ 

+ 

— 

— 


Eryngium planum L. 

+ 

+ 

+ 

— 

— 


Lotus comiculatus L. 

+ 

— 

— 

— 

— 


Melandrium album (Mill.) Garcke 

+ 

+ 

+ 

— 

— 


Plantago media L. 

— 

+ 

+ 

— 

— 


Symphytum officinale L. 

+ 

+ 

+ 

+ 

+ 


Taraxacum officinale Wigg. 

+ 

+ 

+ 

+ 

+ 


Viola rupestris F. W. Schmidt. 

— 

+ 

— 

— 

— 

CTep^KHeKOpHeBbie- 

Rumex aquaticus L. 

+ 

— 

— 

— 

— 

KHCTeKOpHeBbie 







CTep^KHeKopHeBbie- 

Potentilla erecta (L.) Raeusch. 

+ 

+ 

— 

— 

— 

KOpOTKOKOpHe- 

BHmHbie 







KucTeKopHeBbie-KOp- 

Epilobium roseum Schreb. 

— 

+ 

— 

— 

— 

HeompbicKOBbie 

Rumex acetosa L. 

+ 

+ 

+ 

+ 

+ 

Kjiy6Heo6pa3yiomHe 

Ficaria vema Huds. 

+ 

+ 

— 

— 

— 


Phlomis tuberosa L. 

+ 

+ 

— 

— 

— 

JlyKOBHHHbie 

Allium angulosum L. 

— 

+ 

— 

— 

— 


A. oleraceum L. 

— 

+ 

— 

— 

— 


A. rotundum L. 

+ 

+ 

— 

— 

— 


A. schoenoprasum L. 

+ 

+ 

— 

— 

— 

IIoji3yMHe 

Amoria repens (L.) C. Presl. (Trifolium re¬ 

+ 

+ 

+ 

+ 

+ 


pens L.) 

Cardamine pratensis L. 

+ 

_ 

_ 

_ 



Glechoma hederacea L. 

+ 

+ 

+ 

+ 

+ 


Lycopodium clavatum L. 

+ 

— 

— 

— 

— 


Lysimachia nummularia L. 

+ 

+ 

+ 

+ 

+ 


Prunella vulgaris L. 

+ 

— 

— 

— 

— 

no^3eMHo- h Haa- 

Fragaria vesca L. 

+ 

+ 

+ 

+ 

+ 

3eMHO-CTOJIOHHbie 

F. viridis (Duch.) Weston 

+ 

+ 

— 

— 

— 


Hieracium pilosella L. 

+ 

+ 

+ 

+ 

— 


Potentilla anserina L. 

+ 

+ 

+ 

+ 

— 


P. reptans L. 

— 

+ 

— 

— 

— 
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IJpodo/iMeHue madjiuu.u 





Toabi 




)KH3HeHHbie (J)OpMbI 

Banbi 

1907-1910 

1940-1960 

1997-2000 



1 

[I 

3 

KyCTapHHHKH H no- 

Calluna vulgaris (L.) Hull 

+ 

_ 

_ 


_ 

JiyKyCTapHHHKH 

Calystegia sepium (L.) R. Br. 

+ 

+ 

— 

— 

— 


Genista tinctoria L. 

+ 

+ 

— 

— 

— 


Pyrola rotundifolia L. 

+ 

— 

— 

— 

— 


Solanum dulcamara L. 

— 

+ 

— 

— 

— 


Vaccinium myrtillus L. 

+ 

— 

— 

— 

— 


V uliginosum L. 

+ 

— 

— 

— 

— 


V vitis-idaea L. 

+ 

— 

— 

— 

— 

KyCTapHHKM 

Padus avium Mill. (P. racemosa (Lam.) Gi- 
lib.) 

+ 

+ 

- 

- 

- 


Frangula aims Mill. 

+ 

+ 

— 

— 

— 


Rosa pisiformis (Christ) Sosn. (R. cinnamo- 
mea L.) 

+ 

+ 

— 

— 

— 


Rub us caesius L. 

+ 

+ 

— 

— 

— 


Salix pentandra L. 

+ 

+ 

— 

— 

— 


Viburnum opulus L. 

+ 

+ 

— 

— 

— 

OflHO-aByjieTHHKH 

Arctium minus (Hill) Bemh. 

+ 

+ 

+ 

+ 

+ 


Atriplex calotheca (Rafn) Fries (A. hastata L.) 

+ 

— 

+ 

— 

— 


Barbarea vulgaris R. Br. 

+ 

+ 

— 

— 

— 


Berteroa incana (L.) DC. 

+ 

+ 

+ 

+ 

+ 


Bidens tripartita L. 

— 

+ 

+ 

+ 

+ 


Capsella bursa-pastoris (L.) Medik. 

— 

+ 

— 

— 

— 


Carduus thoermeri Weinm. 

+ 

+ 

+ 

+ 

+ 


Chenopodium album L. 

— 

+ 

— 

— 

— 


Chrysaspis spadicea (L.) Greene (Trifolium 
spadiceum L.) 

— 

+ 

— 

— 

— 


Cnidium venosum Koch 

+ 

+ 

— 

— 

— 


Conyza canadensis (L.) Cronq. (Erigeron 
canadensis L.) 

— 

+ 

— 

— 

— 


Crepis tectorum L. 

+ 

— 

— 

— 

— 


Erigeron acris L. (E. acer L.) 

+ 

+ 

— 

— 

— 


Erysimum cheiranthoides L. 

+ 

— 

+ 

— 

— 


Filaginella uliginosa (L.) Opiz (Gnaphalium 
uliginosum L.) 

— 

! + 

— 

— 

— 


Galium aparine L. 

— 

+ 

+ 

+ 

+ 


Lepidium ruderale L. 

+ 

+ 

+ 

— 

— 


Medicago lupulina L. 

+ 

— 

— 

— 

— 


Melilotus albus Medik. 

+ 

+ 

+ 

— 

— 


Polygonum aviculare L. 

+ 

+ 

+ 

— 

— 


Persicaria maculata (Rafln.) (Polygonum 
persicaria L.) 

+ 

— 

— 

— 

— 


Persicaria scabra (Moench) Mold. 
(Polygonum scabrum Moench) 

— 

+ 

— 

— 

— 


Raphanus raphanistrum L. 

— 

+ 

— 

— 

— 


Sisymbrium officinale (L.) Scop. 

— 

+ 

— 

— 

— 


Solanum nigrum L. 

— 

— 

+ 

— 

— 


Trifolium arvense L. 

— 

+ 

— 

— 

— 


Tripleurospermum perforatum (Merat) 

M. Lainz (Matricaria inodora L.) 

+ 

+ 

+ 

+ 

+ 
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ITpodoAOtceHue madmu.bi 





Tozibi 




XH3HeHHbie 4>OpMbI 

Bnabi 

1907-1910 

1940-1960 

1997-2000 



1 

2 

LL 

OflHO-flByJieTHHKH 

Verbascum nigrum L. 

_ 

+ 

_ 

_ 



Veronica verna L. 

— 

— 

+ 

— 

— 


Xanthium strumarium L. 

— 

+ 

— 

— 

— 

riojiynapa3HTHbie 

Euphrasia parviflora Schag. (E. curta (Fries) 
Wettst.) 

— 

+ 

— 

— 

- 


Melampyrum nemorosum L. 

— 

+ 

— 

— 

— 


M. pratense L. 

— 

+ 

— 

— 

— 


Odontites vulgaris Moench ( O . seroti- 
na (Lam.) Dumort.) 

— 

+ 

— 

— 

— 


Pedicularis kaufmannii Pinzg. 

+ 

+ 

+ 

— 

— 


Rhinanthus glacialis Personnat subsp. ari- 
statum (Celak.) Rauschert ( R . crista-gal- 
li L.) 

+ 






Rhinanthus alectorolophus (Scop.) Poll. 

(R. major L.) 

+ 

+ 

+ 

— 

— 


R. vemalis (N. Zing.) Schischk. et Serg. 

+ 

— 

— 

— 

— 

CyKKyjieHTbi 

Sedum acre L. 

— 

+ 

+ 

— 

— 


Hylotelephium maximum (L.) Holub (Sedum 
maximum (L.) HofFm.) 

— 

+ 

— 

— 

— 

flepeBbH 

Alnus glutinosa (L.) Gaerth. 

+ 

+ 

— 

— 

— 


Betula pubescens Ehrh. 

+ 

+ 

— 

— 

— 


Betula pendula Roth 
(B. verrucosa Ehrh.) 

+ 

+ 

— 

— 

— 


Populus tremula L. 

+ 

+ 

— 

— 

— 


Quercus robur L. 

+ 

+ 

— 

— 

— 


Sorb us aucuparia L. 

+ 

+ 

— 

— 

— 


npHMenaHHe. * — coBpeMeHHbie /iaTHHCKiie Ha3BaHHJi aaHbi no CBOznte C. K. HepenaHOBa (1995), b CKo6Kax 
npHBeneHbi ciapbie Ha3BaHH«, KOTopbie paHee Mbi Hcnojib30BajiH win aHajnm flHHaMHKH (Jjjiopbi nonMeHHon skoch- 
CTeMbi p. Okh b npenejiax ,HenHHOBCKoro pacmnpeHHH. OjiopncTHHecKHH cnncoK (1997—2000) npeziCTaaneH BHuaMH 
coxpaH hB in hxch ecTecTBeHHbix coo6mecTB noMMeHHon 3KOCMCTeMbi. He BKjnoneHbi BMflbi aHTponoreHHO HapymeHHbix 
MecToo6niaHHH b npeaejiax nonMeHHoro jiaHzmiaiJrra — arponeH030B, pacnojioxceHHbix b pa3JiHHHbix nacTJix noHMM 
noc/ie pacnauiKH ecTecTBeHHbix MecTOo6nTaHnii, o6ohhh ac(J)ajibTOBbix n rpyHTOBbix nopor, nepeceKaiomnx noiiMy 
b paajiHHHbix HanpaBjieHHJix, opocmeJibHbix KaHaB n opocHTejibHbix KOMMyHHKannn, HacejieHHbix nymcroB n xo3hhct- 
BeHHbix nocTpoeK, KapbepoB noc/ie BbieMKH necKa, niHHbi n np. 1 — pacTHTejibHOcra nonMeHHon 3KOcncTeMH 
npn Bcex pexoiMax xo3*mcTBeHHoro ncnojib30BaHHH; 2 — pacTHTejibHbix coodmecTB, KOTopbie ncnojib3yiOTCfl KaK ceHO- 
kocw c zuiHTejibHbiM BHeceHneM MHHepajibHbix yao6peHHH b KOJiHnecTBe Nq 120—240 (PK) 60—120; 3 — pacraTejib- 
Hbix cooOmecTB, KOTopbie ncnojib3yioTCH KaK nacT6nma c jyiHTejibHbiM BHeceHneM MHHepajibHbix yao6peHnn b kojih- 
necTBe Nq 120—300 (PK) 120—180; «+» — bhji npncyTCTByeT; «—» — bhji OTcyTCTByeT. JlaTHHCKne Ha3BaHHJi npnBezie- 
Hbi no <J)/iope n. O. MaeBCKoro (1964), CBonKe C. K. HepenaHOBa (1995) n no pa6oTaM «KoHcneKT (Juiopbi PjnaHCKon 
Meuiepbi» (1975) n «Onpene/MTejib pacreHnn Memepbi» (1986, 1987). 

jiocb npeHMymecTBeHHO npHpoflHbiMH (JjaKTopaMH. BjiHUHHe aHTponoreHHbix (JiaKTopoB 
He Bbiflejifljiocb cpe^H Bcero KOMnjieKca 3K3oreHHbix (JiaKTopoB. 

no AaHHbiM Pa6oTHOBa (1973), JIonaraHa h 3aHKOBOH (1977), HauiHM (EropoBa, 
1981), npn AJiHTejibHOM BHeceHHH MHHepajibHbix y,no6peHHH b KOjmnecTBe Ns 40— 
60 (PK) 30—60 (JmopHCTHnecKHH cocTaB pacTHTejibHbix coo6mecTB Mano MemieTCiL 
no HauiHM AaHHbIM, npH BHeceHHH HeBbICOKHX fl03 MHHepajibHbix y,H06peHHH H CeHO- 
KOCHOM HCnOJIb30BaHHH paCTHTCJIbHOCTH H3MeHeHHe 4>J10pHCTHHeCKOrO COCTaBa B nOH- 
MeHHbix ueH03ax, KaK npaBHJio, npoHcxo,zjHT 3a cneT nepHO^HHecKoro BHeApeHHn h bh- 
naAeHHH OflHOJieTHHKOB H MaJIOJieTHHKOB B CBH3H C noeMHOCTbK) H aJIJIIOBHaJIbHOCTbK). 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 


□ * EH d 


PhC. 1. ^HHaMHKa HHCJia pa3JIHHHBIX )K0 BO <j)JIOpe nOHMeHHOH OKOCHCTeMBI p. Okh. 

IlepHoabi Ha6jnoaeHHH: a — 1907—1910 rr 6 — 1940—1960 rr.; b 1997—2000 n\: e — npw Bcex cnoco6ax xo3«hct- 
BeHHoro HcnoJib30BaHna pacTHTeubHocTH, ^ — npH ceHOKocHOM HcnoJib30BaHHH h aJiHTejibHOM bh6C6hhh yao6peHHH, 
d — npH nacT6HiuHOM Hcnoab30BaHHH h anHTejibHOM bhccchhh yao6peHHH. Ilo ropH30HTaaH — )KO: 1 — CTepacHexop- 

HeBbie, 2 -KHCTeKOpHeBbie, 3 -XOpOTXOXOpHeBHlUHbie, 4 -nJIOTHOXyCTOBbie, 5 -pblXJIOXyCTOBbie, 6 -aJIHHHOXOp- 

HCBHlUHbie, 7 -aHHHHOKOpHeBHmHO-nHOTHOKyCTOBbie, 8 -aJmHHOKOpHeBHmHO-pbIXJIOKyCTOBbie, 9 -aJlHHHOKOpHe- 

BHiuHo-KopHeoTnpbicKOBbie, 10 — KopHeoTnpbicKOBbie, 11 — cTepacHeKopHeBbie-KopHeoTnpbicKOBbie, 12 — CTepacHe- 
KopHeBbie-KHCTeKopHeBbie, 13 — cTepacHexopHeBbie-xopoTxoxopHeBHiuHbie, 14 — KHCTeKopHeBbie-KopHeoTnpbicKOBbie, 
15 — KJiy6Heo6pa3yiomHe, 16 — ayxoBHHHbie, 17 — noJi3yHHe, 18 — noa3eMHO- h Haa3eMHO-cTOJiOHHbie, 19 — xycTap- 
hhhkh h noayKycTapHHHKH, 20 — xycTapHHKH, 21 — oaHOJieTHHKH h aByneTHHXH, 22 — noJiynapa3HTHbie, 23 — cyxxy- 
jieHTbi, 24 — aepeBba; no BepTHKaan — hhcjio bh/iob. 
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% 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 


WM a HI^ HHH* □ * ES3 d 

Phc. 2. ^HHaMHKa cipyKTypw cneKTpoB )KO (jwiopbi iiohmchhoh 3kochctcmm p. Okh. 
no BepTHKanH — %, ocTajibHwe o6o3HaHeHH* Te we, hto h Ha pnc. 1. 

H. M. EpMaKOBa h H. C. CyropKHHa (2000) Ha ocHOBaHHH ^jiHTenbHBix HCCJieaoBa- 
hhh (1967—1994 rr.) pacTHTejibHocra 3ajiHAOBCKHx jiyroB ^BopuoBCKoro pacniHpeHM 
noHMbi p. Yrpbi (Kajiy^ccKaa o6jl), HcnbiTbiBaiomeH cjia6bin aHTponoreHHbm npecc, 
Taioice yKa3biBaioT Ha (JmioKTyaijHOHHbie KOJie6aHHB (JmopucTHHecKoro cocTaBa non- 
MeHHblX HeH030B, KOTOpbie CBH3aHbI C npHpOAHbIMH 4>aKTOpaMH (KJIHMaTHHeCKHe yCJIO- 
BM, nOeMHOCTb H Ap.). ABTOpbl OTMenaiOT, HTO OCHOBHOH CnHCOK BHflOB OCTaeTCfl HeH3- 
MeHHblM. 
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H. H. IIocnejioB, E. E. IlocnejioBa (2001) Ha 6a3e MaTepnajioB, nojiyneHHbix npH 
npoBeAeHHH HHBeHTapH3aijHH (J)jiopbi HH30BHH p. EnxaAbi (JlMy-Hepy, TaHMbip) Mero- 
AOM H3yneHHH KOHKpeTHbix (J)Jiop (TojiManeB, 1932; lOpijeB, 1997) cnycTfl 70 JieT nocjie 
nepBoro o6cjieAOBaHH5i xoHCTarapyiOT, hto 3a otot nepnoA noA B03AeiiCTBHeM npnpoA- 
HblX (J)aKTOpOB (J)JIOpHCTHHeCKHH COCTaB A^HHblX MeCT 006 llTaHHH npaXTHHCCXH He H3Me- 
hhjic5i. OnpeAejieHHbie H3MeHeHHH HaOmoAajmcb b TaKCOHOMHnecKOH CTpyicrype (j)Jiopbi 
h BCTpenaeMocra bhaob. 

Bo BTopoii nojioBHHe XX b. aHTponoreHHbiH npecc Ha pacraTejibHOCTb noiiMbi 
b npeAejiax /JeAHHOBCKoro paciunpeHM nocTOJiHHO ycHJiHBajica, ocoOeHHO HaHHHaa c 
1960—1970-x toaob h no Hacroamee BpeMii. YBejiHHHJiHCb BHOCHMbie A03bi MHHepajib- 
hmx yAo6peHHH xax npn cchokochom, Tax h npn nacT6mAHOM Hcnonb30BaHHH pacra- 
TejibHocra OT No 60—90 (PK) 30—60 ao No 120—300 (PK) 90—180. K cepeAHHe XX b. 
6mjih ocymeHbi 6ojioTa, HCCTapn oxpyacaBinHe noiiMeHHbiH jiaHAina(j)T, miomaAb koto- 
pwx cocTaBJMJia okojio 22 tbic. ra (EjieHeBcxHH, 1924, 1936). K HacTomjeMy MOMeHTy 
6ojiee 50 % njiomaAH noHMeHHoro jiaHAina(|>Ta pacnaxaHo. PacnaxaHHbie ynacrxH Ha- 
xoastca Ha Bcex nacTax noiiMbi, xpoMe npHTeppacbfl. Ohh Hcnojib3yiOTCfl a^w Bbipamn- 
BaHH# oBomHbix xyjibTyp, xyxypy3bi, opraHH3aijHH nacTOnm, rAe npHMeHmoTCJi bbico- 
KHe ao3h MHHepajibHbix yAo6peHHH, hhccxthuhaob, npoBOAHTca nojiHB. Ha 6ojibineH 
nacTH noHMeHHoro pacuinpeHM opraHH30BaHbi opocHTejibHaa cucTeMa h ceTb ac<|>ajib- 
tobwx h rpyHTOBbix Aopor. npHpycAOBaa nacTb noiiMbi, oco6eHHO b jieBo6epe^cbe, b 
3HaHHTejibHOH CTeneHH 3amiTa noA CTpoHTejibCTBO acnjibix aomob h pa3Hoo6pa3Hbix xo- 
3«0cTBeHHbix noMemeHHH h cjiy>x6. B cbh3h c 3aperyjiHpoBaHneM nojibix boa b nocneA- 
HHe 20—30 JieT Ha6jnoAaeTca H3MeHeHHe rHApojiorHHecxoro pe>KHMa, pe^CHMa noeMHo- 
CTH H aJUHOBHaJIbHOCTH nOHMeHHOH OXOCHCTeMbl. 3T0 o6yCJIOBJIHBaeT H3MeHeHHe 3XO- 
TonHnecKHx ycjioBHH (ypoBeHb h AHHaMHxy rpyHTOBbix boa b TeneHHe BereTaijHOHHoro 
nepnoAa, xanecTBO h xojihhcctbo OTJiaraeMoro HaHJixa h ap) pacTHTejibHbix coo6mecTB 
h hx yHH(j)HKaijHK) no BceMy npotjmjno noHMeHHoro jiaHAinacjrra. B HeHapymeHHOM h 
cjia6oHapymeHHOM coctoahhh oxoTominecxHe ycjioBHH ijeH030B b pa3Hbix nacTJix non- 
mm cymecTBeHHO pa3JiHnajiHCb. npn TaxoM npecce aHTponoreHHbix (J)axTopoB pe3xo 
CHHacaerai BJiHAHHe npHpoAHbix 4>axTopoB Ha CTpyxTypy h (JiyHXUHOHHpoBaHHe noii- 
MeHHbix AeH030B. HauiH MHorojieTHHe CHCTeMHbie HCCJieAOBaHHfl noxa3ajm, hto bjihji- 
HHe aHTponoreHHbix (J)axTopoB Ha TaxoM ypoBHe CTaHOBHTca npeHMymecTBeHHMM cpe- 
AH Bcero xoMnjiexca 3X3oreHHbix (JmxTopoB, Tax xax ohh b xohchhom more onpeAejnnoT 
(J)yHXAHOHHpoBaHHe h CTpyxTypy ijeHononyjiflUHH bhaob h ueH030B (EropoBa, 1972, 
1973, 1976, 1981, 1982, 1988, 2001; EropoBa, KypneHxo, 1987), aTaioxe B3aHM00TH0- 

UieHH5I (j)HTO- H 300XOMnOHeHTOB, HHCJieHHOCTb H CTpyXTypy XOHCOpiJHH B npHpoAHbix 

6H0ueH03ax (EropoBa h Ap., 1982, 2001, h ap ). H3MeHeHM b pacraTejibHOcra, nponc- 
xoA^mHe b pe3yjibTaTe npeHMymecTBeHHoro bjihahha aHTponoreHHbix (JmxTopoB HaA 
npnpoAHbiMH, mm paccMaTpHBaeM xax aHTponoreHHbie cyxueccHH. 

B 1997—2000 rr. no HToraM Mapinpyrabix reo6oTaHHHecxHx onncaHHH pacmrejib- 
HOCTH nOHMeHHOH OXOCHCTeMbI npH Bcex CnOCo6aX X03iIHCTBeHHOrO BJIHflHHfl H MaTe- 
pnanoB, nojiyneHHbix npn A-tfHTejibHOM cTaijHOHapHOM MOHHTopHHre coo6mecTB, ncnbi- 
TblBaiOLAHX B03AeHCTBHe pa3JIHHHbIX A03 MHHepaJIbHbIX yA06peHHH npH CeHOXOCHOM 
h nacT6mAHOM Hcnojib30BaHHH, (|)jiopa noHMeHHoro jiaHAHia(j)Ta Bxjnonajia 98 bhaob. 
3to b 1.7 pa3a MeHbiue no cpaBHeHHio c hhcjiom bhaob (J)jiopbi nOHMeHHOH oxocncTe- 
Mbi, ycTaHOBjieHHbiM 3a 1907—1910 rr. h b 1.9 pa3a — no cpaBHeHHio c 1940 — 1960 rr. 
ripn Bcex cnoco6ax xo3«HCTBeHHoro Hcnojib30BaHiw (Jmopa xapaxTepH30Bajiacb 16 >KO. 
BeAymee nojio^ceHHe bo (})Jiope coxpaHHjiH cneAyiomHe vKO: CTep^cHexopHeBaa (19 bh¬ 
aob), AJIHHHOXOpHeBHIIJHafl (1 7), OAHOJieTHHXH H AByJieTHHXH (13), XHCTeXOpHeBa^ (1 1) 
h pbixjioxycTOBaa (9 bhaob). OAHaxo hhcjio hx bhaob coxparajiocb cooTBeTCTBeHHO no 
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cpaBHeHHio c 1907—1910 rr. h 1940—1960 rr.: cTep>KHeKOpHeBOH — b 2.2 h 2.4 pa3a, 

KHCTeKOpHeBOH - B 1.5 H 2.5 pa3a, pbIXJIOKyCTOBOH - B 1.3 H 1.8 pa3a, AJIHHHOKOpHe- 

bhiahoh — b 1.9 h 2.1 pa3a. B pa3HOH CTeneHH Memuiocb hhcjio bhaob Apyrnx >KO, co- 
xpaHHBiiiHXCH bo (Jmope noHMeHHoro JiaH^ma(})Ta npn Bcex cnoco6ax xo3hhctb eHHoro 
HcnoJiL30BaHHH (cm. TaGjiHijy, pnc. 1). Ha aaHHOM 3Tane npenMymecTBeHHoe nojioace- 
HHe BO (j)JIOpe 3aHHMaJIH BHAbI CTep>KHeKOpHeBOH H OTHHHOKOpHeBHIUHOH 3KG) (36.7 % 
ot o6mero HHCJia bhaob). OraocHTejibHaa aojui ocTajibHbix 5KO b cTpyKType cneKTpa 
KOJie6ajiacb ot 1.0 % ao 7.1 % (pnc. 2). 

B coo6mecTBax noHMeHHoro jiaHAina<j)Ta, r^e b TeneHHe 20 — 35 JieT bhochjih mhhc- 
pajibHbie y^o6peHHH b KOJinnecTBe N° 120—240 (PK) 60 — 120 h npoBOAHJin ^ByxpaT- 
Hoe cKauiHBaHHe, b 1997 — 2000 rr. 6 lijio 3a<])HKCHpoBaHO 74 BHAa, KOTopwe xapaxrepH- 
30BajiHCb 14 >KO. BeAymee nojioaceHHe cpeAH hhx 3aHHMajiH bh^bi cTep>KHeKopHeBOH, 
KHCTeKOpHeBOH, .ZyiHHHOKOpHeBHLUHOH 5KO. B COCTaBe (J)J10pbI HHTeHCHBHO yaoGpae- 
MblX UeH030B npn CeHOKOCHOM HCnOJIb30BaHHH paCTHTCJIbHOCTH HHCJIO BHAOB Be^y- 

mnx 3KO cocTaBJHuio 52.7 % ot o6mero HHCJia bhaob, 3a(})HKCHpoBaHHwx Ha 3 thx yna- 
CTKax. CpeAH hhx npeo6jia^ajiH AJiHHHOKopHeBHmHbie pacTeHira (58.9 %). B khtchchb- 
ho yAo6paeMbix cooGmecTBax c cchokochlim Hcnoni»30BaHHeM 3aMerao yMeHbiHHJiocb 
HHCJIO O^HOJieTHHKOB H ^ByjieTHHKOB. B pa3HOH CTeneHH COKpaTHJIOCb HHCJIO BHAOB H 
MHOTHX ^pyTHX >KO (pHC. 1). 

B cooGmecTBax noHMeHHoro JiaHAina<])Ta npn nacTGnmHOM Hcnojib30BaHHH h ajih- 
TejibHOM (18 — 25 JieT) BHeceHHH MHHepajibHbix yAo6peHHH b KOJinnecTBe N° 120— 
300 (PK) 120 — 180 b 1997 — 2000 rr. 6mjih 3a<j)HKCHpoBaHbi 61 bha h 14 3KO. Bhao- 
boh cocTaB h CTpyKTypa cneKTpa >KO (Jmopbi HHTeHCHBHO yaoGpaeMbix cooGmecTB npn 
nacT6nmHOM Hcnojib30BaHHH cxoahbi c bhaobbim cocTaBOM h cTpyicrypoH cneKTpa >KO 
HHTeHCHBHO y^oGpHeMLIX COOGmeCTB H CeHOKOCHOM HCnOJIL30BaHHH paCTHTeJILHOCTH 
(PHC. 1, 2). 

TaKHM o6pa30M, aHajiH3 MaTepnana noKa3i»iBaeT, hto b xo#e aHTponoreHHbix cyK- 
ueccHH npoH3onuio pe3Koe coxpameHHe (Jmopbi noHMeHHOH OKOCHCTeMM, b cbh3h c neM 
hhcjio )K<t> b cooGmecTBax coKpararaocb b 1.7 pa3a npn Bcex cnocoGax xo3HHCTBeHHoro 

HCnOJIL30BaHHH H B 1.5 pa3a-npn BHeceHHH BbICOKHX ^03 MHHepajibHbix y^o6peHHH 

Ha ceHOKOCHbix h nacT6nmHbix ynacTKax noiiMW. 3HanHTejibHO yMeHbiHHJiocb h hhcjio 
bhaob, npeACTaBjnnomHX 3KO, KOTopwe coxpaHHJincb bo <])Jiope b xoAe aHTponoreHHbix 
cyKijeccHH (cm. TaGjiHijy, pnc. 1). B ycJiOBrax HHTeHCHBHoro aHTponoreHHoro npecca 
b CTpyKType (Jmopbi Mano MeHHJiacb tojibko OTHOCHTejibHaa aojih coxpaHHBnmxcH >KO, 
no cpaBHeHHio C OTHOCHTeJIbHOH ^OJieH 3THX >KO B CTpyKType (})JIOpbI noHMeHHOH 3KO- 
CHCTeMbi, Haxo^meHCH b HeHapymeHHOM hjih cjia6oHapymeHHOM coctohhhh b nep- 
BOH nOJIOBHHe XX B. (pnc. 2). 


3aKJiK)HeHHe 

AHajiH3 MaTepnanoB, nojiyneHHbix b pe3yjibTaTe npoBeAeHHbix Hccjie^oBaHHH, h 
jiHTepaTypHbix AaHHbix, noKa3aji, hto b nepBOH nojiOBHHe XX b. <])jiopa noHMeHHOH 3 ko- 
CHCTeMbi He npeTepnejia cymecTBeHHbix H3MeHeHHH. K cepe^HHe ctojicthh (1940— 
1960 rr.) o6mee hhcjio bh^ob 4>Jiopbi yBejiHHHJiocb Ha 14.6 %, no cpaBHeHHio c hhcjiom 
bhaob, 3a(J)HKCHpoBaHHbix b 1907 — 1910 rr. OnepoBbiM. H3MeHeHne HHCJia bhaob Ha Ta- 
kom ypoBHe cjie^yeT oraecTH k (})JiiOKTyauHOHHbiM npoueccaM, KOTopbie cbohctbchhijI 
noHMeHHbiM 3KOCHCTeMaM no,a BJiHHHHeM npnpoAHbix 4>aKTopoB h, npe^c^e Bcero, no- 
eMHOCTH H aJIJIIOBHaJIbHOCTH. 3a 3TOT nepHOA MaJIO H3MeHHJIOCb H HHCJIO BHAOB 6oJIb- 
uiHHCTBa >KO. Bmjio OTMeneHo yBejinneHne KHCTeKopHeBbix pacTeHHH Ha 12 bhaob, oa- 
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HOJieTHHKOB H AByJieTHHKOB Ha 5 BH.ZJOB. K0Jie6aHHfl HHCJia BHflOB ApyrHX >KO 6lijih 
He3HaHHTejiLHMMH (pwc. 1). OpyKTypa cneKTpoB 3KO Taioxe npaKranecKH 6biJia cra- 
Ghjibhoh (pwc. 2). 

Bo BTopoH nojiOBHHe XX b. b xo^e aHTponoreHHwx cyKueccnn (j)Jiopa noHMeHHOH 
3KOCHCTeMM p. Okh coKparajiacB 6ojiee neM b 2 pa3a. B cbh3h c neM cymecTBeHHO H3Me- 
HHJICH BH£OBOH COCTaB 3KO, a HX o6mee HHCJIO, B 3aBHCHMOCTH OT HHTeHCHBHOCTH XO- 

3HHCTBeHHoro Hcnojn>30BaHHfl, coKpaTHJiocb b 1.5—1.7 pa3a no cpaBHeHHio c 1907— 
1910 h 1940—1960 rr. H tojibko OTHOCHTejiLHan aojia )KO, coxpaHHBinnxcfl bo (jmope 
noHMeHHLix cooGmecTB, HcnBiTBiBaioiuHX HHTeHCHBHoe h pa3Hoo6pa3Hoe aHTponoreH- 
HOe B03AeHCTBHe, OCTaJiaCL AOCTaTOHHO CTa6HJlLHOH no CpaBHeHHio C OTHOCHTeJILHOH 
AOJien 3thx >KO b cTpyicrype (jmopBi noHMeHHOH 3KOCHCTeMBi Hanana n cepeAHHBi XX b. 
MaTepnajibi fljiHTejiBHBix cncTeMHWx HCCJie^OBaHnn noKa3ajin, hto aHTponoreHHBie 
cyKueccnn xapaKTepn3yiOTCH Gbictpbimh TeMnaMH, hmciot oflHOHanpaBJieHHBin n Heo6- 
paTHMMH xapaKTep (EropoBa, 1988, 1998, 2000 n ap.; EropoBa n ap., 1982, 2001). 
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SUMMARY 

The analysis of dynamics of species composition and spectrum structure of life forms (LF) was ma¬ 
de for the flora of the Oka River flood-plain ecosystem within Dedinovo extension (Dedinovo, Mos¬ 
cow Region) in the process of natural and anthropogenic successions for the period from 1907—1910 
to 1997—2000. The natural successions (1907—1910 to 1940—1960) held the LF number and species 
composition quite stable. Quantitative fluctuations of the LF species compositions were 1—4 species; 
only the composition of the racemose-rooted LF increased by 12 species. Indicated changes of LF spe¬ 
cies composition by 1940—1960 resulted from the increase of the total species number in the flora by 
24 species (14.6 %). The spectrum structure of LF during the natural successions remained stable. 
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In the late 20 th century (1997—2000), the number of LF of the flood-plain ecosystem decreased 
by 1.5 times as compared to those in the early and the middle 20 th century. The species composition 
of rod-rooted, racemose-rooted, loose-tussock, long-rhizomatous plants decreased by 7—32 species. 
Changes of the species number of other LF were less significant. These quantitative changes have 
resulted from disappearance of many species from the flood-plain ecosystem during anthropogenic 
successions, the latter being characterized by rapidity, unidirectional motion, and irreversible changes. 
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IIpeziCTaBJieHbi pe3yjibTaibi nccjiezioBaHHH pacmrejibHocTH CTeneH CapaTOBCKoro 3aBOJi3Kb«. B hhx 
B bizieJieHbi 2 ocHOBHbie <j>opMauHH — Stipetum lessingianae h Festucetum valesiacae Ha TeMHo-KaurraHO- 
BblX H KaUITaHOBbIX nOHBaX, npeZICTaBJieHHbie HeCKOJIbKHMH aCCOUHaUHJIMH, BB>KHeHLLIHMH H3 KOTOpbIX 
jibjihfotch THnuaKOBo-KOBbuiKOBaa (Stipetum lessingianae-Festucosum valesiacae) h KOBbiJiKOBo-THnuaKO- 
Baa (Festucetum valesiacea-Stiposum lessingianae). Flo TeppacaM HeSoJibuinx penex, r^e rocnoacTByioT 
conoHueBaTbie noHBbi, OTJiHuaiomHecH KOMnneKCHOCTbio, BCTpeuaiOTCH coobmecTBa KOMnJieKca Festucetum 
valesiacae-Artemisiosum lerchianae; Artemisietum pauciflorae-Festucosum valesiacae; Tanacetietum achil- 
leifoliae-Graminiosum. 

KjuoHeBbie cjioBa: pacTHTejibHocTb, cTenn, CaparoBCKoe 3aBOJi>Kbe, accounauHn, <j>opMauHH. 

CTenn CapaTOBCKoro 3aB0JDKba npe^CTaBJMiOT 3HaHHTejibHbiH HHTepec no pzjxy npn- 
hhh. IlepBaH — 3to to, hto p. Bojira HBji^eTC^ py6e>KOM MeacAy npnnepHOMopcKOH 
h 3aBOJi»ccKO-Ka3axcTaHCKOH CTenHbiMH npoBHHijHflMH (JIaBpeHKO h AP-, 1991). 3a- 
BOJDKbe OTHOCHTCff K 3aBOJDXCXO-Ka3aXCTaHCXOH npOBHHAHH, HO BJIHHHHe BHAOB C IIpH- 
nepHOMopcKHM apeajioM 3Aecb eme AocTaTOHHO bcjihko. IIpHcyTCTBHe hx Hap^Ay c xa- 
3axcTaHCKHMH BHAaMH h bha&mh uiHpoKoro EBpocn6HpcKO-cpeAHea3HaTCKoro apeajia 
npnAaeT cTeruiM 3aBOJi>xbfl nepexoAHbin xapaKTep ot eBponeHCKHX k a3HaTCKHM. 

BTopaa — hto CTenn 3aBOJi>xbfl b 30-e h 50-e toam MHoroxparao noABeprajincb 
npaKTHnecKH cnjioniHOH pacnauiKe. B nocjieAHee ACCHTHJieTH e MHorne nauiHH Gmjih 3a- 
GpomeHM h HanajiCH npoijecc BOccTaHOBJieHHa CTenen. OnpeAejieHHbiH HHTepec npeA- 
CTaBJIHeT TOT <j)aXT, HTO Ha CyrJIHHHCTbIX paBHHHHbIX npOCTOpaX 3aBOJI>Kbfl C ryCTOH 
penHOH ceTbio noMHMo 30HajibHbix BapnaHTOB CTenn ninpoxo npeACTaBJieHbi HHTpa30- 
HajibHbie KOMnnexcbi h 6ajionHbie chctcmm. Bee 3 to h onpeAenaeT HHTepec k H3yneHHio 
pacTHTejibHocra CTenen 3aBOJi>xbfl. 

06niHpHan TeppHTopna 3aBOJDKb*i BcerAa npHBjiexajia BHHMaHHe reo6oTaHHKOB h 
en nocBHiiteHa AOBOJibHO 6ojibiuaff jiHTepaTypa (EeryneB, 1928; CnpbirHH, 1930; Po- 
Ahh, 1933; Cmhphob, 1935; Hbbhob, 1958; TapacoB, 1968, 1971, h ap ). Bee 3 th Ma- 
Tepnajibi o6o6meHbi Ha reoSoTaHHnecKHX xapTax. Tax, Ha oahoh H3 xapT (KapTa..., 
1989) CTenn ceBepHee p. B. HprH3 noKa3aHbi xax pa3H0TpaBH0-AepH0BHHH03Jiax0Bbie, 
a K»KHee Ha orpoMHon TeppnTopnn — Kax 6eAH0pa3H0TpaBH0-AepH0BHHH03Jiax0Bbie 
(cyxne) CTenn. Ha Apyron KapTe (KapTa..., 1999) CTenn 3aBOJi)Kbfl noApa3AejieHbi Ha 
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2 noA30Hw: ceBepm>ie — 6oraTopa3HOTpaBHO- h pa3H0TpaBH0-AepH0BHHH03JiaK0Bbie 
CTenn (ceBepHee p. E. Hpra3) h cpeAHHe (cyxHe) THnnaKOBO-KOBbuibHbie (lo^cHee p. E. Hp- 
rH3). CeBepHLie CTenn npaKranecKH Bee pacnaxam>i. OrmcaHHio h KJiaccH<j)HKaijHH cTe- 
nen 3aBOJi^cLH nocBameHO HeMajio pa6oT (Poahh, 1933; TapacoB, 1968, 1971, 1977, 

H AP-)* OAHaKO, yHHTBIBaH AaBHOCTb HCCJieAOBaHHH H HeKOTOpyiO npOTHBOpeHHBOCTb 
MHeHHH o noA 30 HanbHOM pa3AejieHHH cTenefi h o pa3HOo6pa3HH (jiopMaiuiH h acco- 
UHaAHH, a TaK^Ce B03M0)KHyK) AHHaMHKy CTeilHOH paCTHTeJIbHOCTH H BOCCTaHOBHTeJIb- 
Hbie npoijeccbi, ocoGchho hhtchchbho npoHcxoA^mHe b HacToamee BpeMJi, mbi BHOBb 
o6pamaeMCH k 3TOMy HHTepecHOMy pernoHy. B 3aAany HCCJieAOBaHHH BXOAHJia hhbch- 
TapH3aijHfl coBpeMeHHOH CTenHOH pacTHTejibHOcra 3aBOjmbH io>KHee p. E. HprH3 a o no- 
jiocm onycTMHeHHbix CTenen (b noHHMaHHH E. M. JIaBpeHKO, 1980), onncaHHe njiaxop- 
hmx coo6mecTB h BbMBJieHHe pa3HOo6pa3HH 30HajibHbix cTenHbix accoijHaijHH h (j)op- 
MauHH. OopMaAHio mbi noHHMaeM Kax coBOKyimocTb accoAHaAHH c oahhm h TeM ace 
AOMHHaHTOM (EbIKOB, 1988). 


npHpoAHbie ycjiOBHH paiiOHa HCCJieAOBaHHH 

TeppHTopHH CapaTOBCKoro 3aBOJDKb5i npeACTaBJiaeT co6oh paBHHHy, pacnojioaceH- 
Hyio MeacAy aojihhoh p. Bojith h B03BbimeHH0CTHMH 06mero CbipTa, a Ha lore nojiorHM 
ycTynoM nepexoAHmyio b ripHKacnHHCKyio HH3MeHHOCTb. Pejibecj) 3aBOJi>Kbfl cpaBHH- 
TeJIbHO MOJIOAOH, HTO CBH3aHO C MOpCKHMH TpaHCTpeCCHHMH, npOHCXOAHBUIHMH B nOC- 
JieTpeTHHHOe BpeMfl. OTJIOHCeHHfl CbipTOBOH TOAIAH, 06pa30BaHHbie TJIHHaMH MOpCKOrO 
npoHcxo^KAeHHH, nepexphiTbi jieccoBHAHMMH cyrjiHHKaMH, npocrapaiOTca ao rjiySHHbi 
50 — 60 m (!IIa6aHOB, 1959). rioHBbi BepuiHH cmptob b ceBepo-BocronHOM paiiOHe npeA- 
CTaBJieHbi (|)parMeHTaMH khkhmx nepH03eM0B, a Ha npeACbipTOBbix paBHHHax pa3BHTbi b 
OCHOBHOM TeMHO-KaiHTaHOBbie H KaiUTaHOBbie nOHBbl, OTJIHHaK>mkeCfl HeKOTOpOH co- 
jiOHAeBaTocTbio h KOMnjieKCHOCTbio (lIoHBeHHaa..., 1985). 3acoJieHHbie noHBbi cocraB- 
jihiot 10 — 25 % ot o6meH njiomaAH 3aBOJi>Kbfl. 

KjiHMaT 3aBOJi»cbH 3acyuuiHBbiH, KOHTHHeHTaubHbiH. C npoABH^ceHHeM c ceBepo-3a- 
naAa Ha ioto-boctok KOHTHHeHTajibHocTb pe3KO B03pacTaeT, hto npoHBjiaeTca npeacAe 
Bcero b coKpameHHH toaoboh cyMMbi ocaAKOB ot 400 ao 280 mm. 3to iiphboaht k ycn- 
jieHHio nepT apHAHoro rana KjiHMaTa, ajia KOToporo xapaKTepHbi 3HaHHTejibHaa He- 
ycTOHHHBocTb aTMOC(j)epHbix npoueccoB h HexoTopbie HeraraBHbie nepTbi: jictom nac- 
Tbie 3acyxH h cyxoBen (6ojiee 40 AHek), a 3hmoh BeTpbi, AOcraraiomHe 3HanHTejibHOH 
CKopocTH h cAyBaiomne cHer. CpeAHHH MHHHMyM TeMnepaTypbi 3 a hiojib Ha uinpoTe 
noc. ropHMH cocTaBJiaeT 29—30° (MarraceH, 1959). Oco6eHHOcra KjiHMaTa h 3 Aa<j)H- 
HeCKHX ycjiOBHH npHBOAHT K (J)OpMHpOBaHHK> b 3aBOJDKbe 6eAHOpa3HOTpaBHO-AepHO- 
BHHHo-3JiaKOBbix cTenek (b noHHMaHHH JIaBpeHKO h AP-, 1991). CneAyeT 3aMeTHTb, hto 
toam HCCJieAOBaHHH (1996—1997 h 2000) 6mjih yMepeHHO-BJiaacHMMH, a nepnoA Ha- 
6jiK>AeHHH (hiojib) mo)kho Ha3BaTb HanajiOM cnaAa MaKCHMajibHoro pa3BHraa coo6me- 
CTBa, KorAa KpHBaa BereTauHH nocreneHHO onycKaeTca, xoth hhcjio ijBeTymHX bhaob 
ocTaeTCH eme AOCTaTOHHO bbicokhm. 


06l>eKTbI H MeTOAbI HCCJieAOBaHHH 

IIpH Bbl 6 ope o 6 l>eKTOB HCCJieAOBaHHH Mbi pyKOBOACTBOBaJIHCb CJieAyiOIAHMH KpHTe- 
praMH: ynacTKH aojihchbi 6mtb acjihhhmmh h HaHMeHee HapymeHHbiMH aHTponoreHHbi- 
MH BO 3 A 0 HCTBHHMH, paCTHTCJIbHOCTb-THnHHHOH RSI* ABHHOH nOA 30 HbI. 
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KapToexeMa pacTHTeji&Horo noKpOBa ynacTKa «Cyxaa CTent>». 

AccouHauHH: 1 — Stipetum lessingianae-Festucosum valesiacae (THnnaKOBO-KOBbuncoBaa); 2 — Stipetum lessingianae- 
Stiposum capillatae-Festucosum valesiacae (THnnaicoBO-TbipcoBO-KOBbiJiKOBaa); 3 — Stipetum lessingianae-Stiposum ca- 
pillatae (TbipcoBO-KOBbiJiKOBaa); 4 — Stipetum capillatae-Stiposum lessingianae (KOBbiJiKOBo-TbipcoBaa); 5 — Festucosum 
valesiacae (THnuaicoBaa); 6 — Festucetum valesiacae-Stiposum lessingianae (KOBbiJiKOBO-THnuaKOBaa); 7 — Festuce- 
tum valesiacae-Stiposum capillatae (TbipcoBo-THnHaicoBa>i); 8 — Festucetum valesiacae-Stiposum lessingianae-Stiposum 
capillatae (TbipcoBO-KOBbiJiKOBO-THnnaicoBaa); 9 — Festucetum valesiacae-Artemisiosum austriacae (nojibiHKOBO-THnna- 
KOBaa). CooSmecTBa KOMnneKca: 10 — Festucetum valesiacae-Artemisiosum lerchianae (SeJionojibiHHO-THnqaicoBoe); 
11 — Artemisietum pauciflorea-Festucosum valesiacae (THnuaKOBo-HepHonojibrnHoe); 12 — Tanacetietum achilleifoliae- 
Graminiosum (uiaKOBO-poMammncoBoe); 13 — KycrapHMKOBue MHKporpynnnpoBKM c KaparaHon; 14 — 3ajiencH: a — nbi- 
peHHaa c cojioakoh, 6 — nojibrnHO-THnnaKOBaa, e — noJibiHHaa; 15 — JieconoJioca; 16 — 6anoHHbiH komiuickc; 17 — 

p. )KecTHHKa. 


YnacTOK «Pa3HOTpaBHaa crenb» (okojio 1000 ra) 6bui Bw6paH b riyraneBCKOM p-He 
b Meacaypenbe peK B. Hajibimia h KaMejiHK okojio Aep. MaKCiOTOBO Ha miaTO nojioro- 
ro CLipTa. Hmchho 3^ecL, no AaHHbiM nonBeHHon KapTW CapaTOBCKOH o6ji. (1985), Ha- 
OjIIO^aiOTCH HeOoJlLUIHe OCTpOBKH K»KHbIX HepH03eM0B C pa3HOTpaBHO-KOBbIJIKOBOH 
cTen bio, Majio H3MeHeHHon amponoreHHbiM B03flencTBneM. ^pyron ynacTOK—«Cyxaa 
CTenL» — pacnojioaceH KttKHee Ha npeacbipTOBOH paBHHHe co cpaBHHTejibHO nojiorHMH 
onepTaHHHMH pejibecjm. MHoronncJieHHbie MHKpo3ana,zuiHbi co3flaK>T HeKOTopyio ne- 
CTpOTy B OTHOCHTeJILHO 0 flH 006 pa 3 H 0 M nOHBeHHOM nOKpOBe. 3,ZjeCb TOCnOflCTByiOT TeM- 
HO-KaniTaHOBwe noHBM, MecTaMH HecKOJibKO 3acojieHHbie. YnacTOK HMeeT njioma^b 
4500 ra h pacnojio^ceH Ha CTbiKe riyraneBCKoro, KpacHonapiraaHCKoro, ^epraneBCKoro 
h 03HHCKoro panoHOB (noc. IJejiHHHbin). Ero pejibetj) 6ojiee cjio^chlih b cbh3h c HajiHnn- 
eM ^ojihhli HeOojibmoH p. JKecTHHKH h ppyx 6ajiOK — Hhjih^chlih h BnpiOHHH aoji. Ha- 
pyUieHHOCTL paCTHTCJIbHOCTH He3HaHHTeJILHa. 

Ha Ka^cAOM H3 ynacTKOB 3aKjiaflbiBajin npoSHbie njioma^H (10 X 10 m) .zjjih blwb- 
jieHHJi (jmopncTHHecKoro pa3Hoo6pa3HH cooOmecTB, o6njine (no uiKajie ^pyzje) h o6- 
njee npoeKTHBHoe noKpLirae onpe#eji5UiH Ha 6 iuioma^Kax b 1 m 2 . Ha othx >Ke miomafl- 
xax ^ejiajin 3apncoBKH BepTHKajibHon h ropH30HTajn>Hon CTpyKTyp h OTMenajiH hch3- 
HeHHoe cocTorane bh^ob. B pa6oTe ncnojn»30BaHO 65 reo6oTaHnnecKHX onHcaHHH 
30HaJILHOH H HHTpa30HaJIbHOH paCTHTeJIbHOCTH. OnncaHiw CBe^eHbl B Ta6jIHIjy, no roc- 
noACTByioniHM bh^bm pacTeHnn npn 3HanHTejibHOM cxo^cTBe conyrcTByiomHX bh^ob h 
hx (J)HToueHOTHHecKHX noKa3aTejien (IIIeHHHKOB, 1964) 6mjih Bbi^ejieHbi accoijHauHH 
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h (J)opMau(HH. Ha3BaHH« cHHTaKCOHOB aaHbi b cooTBeTCTBHH c «npoeKTOM BcepoccHH- 
cicoro Ko^exca <})HTOijeHOJiorHHecxoH HOMeHXJiaTypbi» (HemaTaeB, 2001). MecTonojio- 
)KeHH» onHcaHHH 6biJiH HaHeceHbi Ha 3 eMJieycTpoHTejibHyio KapTy M 1 : 25 000 coBxcm 
hm. OypMaHOBa. /Jajiee 6biji npoH3Be^eH o6i>e3A ynacTxa Ha MauiHHe c BbmejieHHeM 
KOHTypoB pacTHTejibHbix accouHauHH. B pe3yjibTaTe reHepammijHH 6buia cocTaBjieHa 
KapToexeMa pacraTejibHoro noKpoBa ynacrxa «Cyxaa CTenb» M 1 : 25 000 (cm. pncy- 
hok). ripH cocTaBjieHHH jiereHAbi KapToexeMbi 6mjih Hcnojib30BaHbi npaBHjia xpynHo- 
MacuiTaOHoro xapTHpoBaHH* pacraTejibHOCTH (TpHGoBa, HcaneHxo, 1972). 


Pe3yjibTaTbi h oGcyac^eHne 

Ilo AaHHbiM reoOoTaHHHecKoro oGcjie^OBaHHH xo3hhctb CapaTOBcxoro 3aBOJDXb« 
IO»crHnpo3eMOM b 1980—1990-e ro^bi (pyxonHCHbie othctm xparaTCH b CapaTOBCKOM 
(JmjiHajie HHCTHTyTa IO>xrHnpo3eM) cTenn cocraBJunoT 12—15 % ero njioma^H. Ohh 
npeACTaBJieHbi xax HeGojibiiiHMH, b HecKOJibKo aecaTXOB m 2 , 4>parMeHTaMH (b ochobhom 
b6jih3h 6ajiox h jieconojioc), Tax h 6ojiee 3HanHTejibHbiMH ynacTxaMH (#o HecxojibXHX 
Tbicsre ra), npHyponeHHbiMH, xax npaBHJio, x cTbixy pa3Hbix xo3hhctb h paHOHOB. Bnpo- 
neM, TaxHX dojibniHX ynacTXOB HeMHoro. Ha^o otmcthtb, hto b nocjie^HHe 10 — 12 jieT 
b cbh3h c yMeHbmeHHeM pacnamxH h norojiOBba cxoTa CTenH CTajiH aobojibho hhtch- 
CHBHO BOCCTaHaBJIHBaTbCH, HCMy MbI 6bUIH CBH,ZjeTeJIflMH, Ha6jIK)^aH 3aJie>XH pa3JIHHHO- 
ro B03pacTa. Te H3 hhx, xoTopbiM 12 — 15 JieT, y>xe BecbMa HanoMHHaiOT BTopHHHyio 
CTenb c oGhjihcm 3JiaxoB. 

B pe3yjibTaTe reoGoTaHnnecxoro oGcjie^oBaHira pacraTejibHOCTH crenel! 3aBOJi)Xbfl 
HaMH OTMeneHa HexoTopaa HeoflHopoflHOCTb h necTpoTa pacTHTejibHoro noxpoBa, bbi- 
3BaHHaa npeng^e Bcero ocoGeHHOCTHMH pejibecjm h, xax cjieacTBHe, HepaBHOMepHbiM 
pacnpeaejieHHeM BjiarH. Tax, Ha ceBepo-Bocroxe 3aBOJi>xbfl, Kttxriee p. B. HprH3, r^e 
OTMeneHbi (J)parMeHTbi kwxhbix nepH03eMOB (ynacrox «Pa3HOTpaBHaa cTenb»), HeGojib- 
uihmh ocTpoBxaMH no BepuiHHaM cbipTOBwx njiaTO (a6cojiK>THafl BbicoTa 100—120 m 
H a# yp. m.) h BO#opa3#ejiOB BCTpenaeTca pa3HOTpaBHO-xoBbuibHaH CTenb, b npouuiOM, 
BepoHTHO, HMeBinaa 3#ecb, Tax >xe xax h ceBepHee p. B. HprH3, uiHpoxoe pacnpocrpaHe- 
HHe. OHa npn6jiH>xaeTCfl x xopeHHbiM cTeruiM h, cxopee Bcero, HBJweTca nepexo#HbiM 
ranoM ot pa3HOTpaBHO-THnHaxoBO-xoBbuibHbix cTenen, pacnpocTpaHeHHbix x ceBepy 
ot p. B. HprH3 x rannaxoBO-xoBbuixoBbiM (io>XHee p. B. Hpiro) CTenaM, onncaHHbiM 
A. O. TapacoBbiM (1971,1991). Ee nepexo#Hbm xapaxTep no#TBep>x#aeTCfl tcm, hto hh- 
>xe no cxjiOHy Toro >xe cbipTa x Hen Brniorayio npHMbixaeT TbipcoBO-rannaxoBoe coo6- 
mecTBO c xaparaHOH Ha TeMHO-xaniTaHOBbix nonBax, ho rjiaBHoe, hto 3#ecb orcyrcTBy- 
K)T Taxne bh#bi xoBbuien, xax Stipa pennata ,* S. tirsa , S. zalesskii h #p., OTMeneHHbie b 
CB oe BpeMH A. O. TapacoBbiM (1971). OcHOBHyio <J)HTOijeHOTHHecxyK) pojib 3#ecb nrpa- 
eT S. lessingiana, xoTopbiH, xax npaBHJio, b pojih #OMHHaHTa BbicTynaeT K»XHee. B CBH 3 H 
c TeM, hto rnioma^H, 3aHHMaeMbie 3 thmh cooGmecTBaMH HeBejiHXH, BbmejieHa Bcero 
jiHinb accouHauHH Stipetum lessingianae-Mictoherbosum. OHa xapaxTepn3yeTC5i #ocTa- 
tohho GoraTbiM bhaobwm cocTaBOM. H3 3JiaxoB, xax 6buio OTMeneHO Bbirne, abcojnoT- 
hwm AOMHHaHTOM hbjihctch S. lessingiana (cm. TaGjiHijy). Ha ero aojiio npnxo#HTCfl 
Gojibinaa nacTb npoexTHBHoro noxpbiraH — # o 50 % npn oGmeM — 80 %. Pojil rannaxa 
He3HanHTejibHa. Pa 3 HOTpaBbe cocTaBjiaeT 90 % ot oGmero nncjia bh#ob b cooGmecTBe, 
ho ero BHAbi npe,acTaBJieHbi HeGojibuiHM hhcjiom 3X3eMnjwpoB. YBejiHHeHHe xojimecT- 
Ba bhaob pa3HOTpaBbfl, BepoHTHO, mo^cho oGmchhtb Bbina^eHHeM xoBbuien, xoTopwe 


1 JlaTHHCKHe Ha3BaHHa cocy^HCTbix pacTeHHH npHBe,aeHbi no C. K. HepenaHOBy (1995). 
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OjIOpHCTHHeCKHH COCTaB H OCHOBHbIC XapaKTepHCTHKH BHflOB CapaTOBCKOfO 3aBOJIXbB 




Thii 



AcCOUHailHfl 


CooGmecTBo KOMnjieKca 

B nzi bi 

3KOJTOrO- 

4>HTOUeHO- 

THHeCKHH 

KOpHeBOH 

CHCTeMbI 

4>eHOpHT- 

MOTHn 

Stipetum lessin- 
gianae-Micto- 
herbosum 

Stipetum lessin- 
gianae-Festuco- 
sum valesiacae 

Festucetum vale- 
siacae-Stiposum 
lessingianae 

Artemisietum pa- 
uciflorae-Festu- 
cosum valesiacae 

Festucetum vale- 
siacae-Artemisio- 
sum lerchianae 

Tanacetietum 

achilleifoliae- 

Graminiosum 

KycTapHMKM 










Caragana frutex 

c 

CTK 

JI 

— 

— 

sp-gr (5—7) 

— 

- 

- 

n ojiyicycTapH HH KM 










Artemisia austriaca 

c 

K 

J13 

sp (3) 

sol 

sp (3) 

sp (3) 

sp (3) 

sp (1-3) 

A. lerchiana 

n-c 

CTK 

J13 

— 

— 

sol 

— 

cop-1 (20) 

— 

A. paucijlora 

n 

CTK 

J13 

— 

— 

sol 

cop-1 (25) 

sol 

— 

Atraphaxis frutescens 

n-c 

CTK 

JI 

— 

sol 

— 

— 

— 

— 

A. replicata 

n-c 

CTK 

JI 

— 

— 

sol 

— 

— 

— 

Kochia prostrata 

n-c 

CTK 

J13 

sol 

sol 

— 

sol 

sol 

sol 

Onosma polychroma 

c 

CTK 

JI3 

sol 

— 

— 


— 

— 

Tanacetum achilleifolium 

n-c 

K 

JI3 

— 

— 

— 

— 

sp (1-3) 

cop-1 (25) 

Thymus marschallianus 

c 

CTK 

J13 

— 

sol 

- 

— 

— 

— 

MHorojieTHHe TpaBbi: 

3;iaKM 










Agropyron cristatum 

c 

P JX 

JI3 

sol 

sol 

sol 

— 

sol 

sol 

Bromopsis inermis 

ji 

K 

JI 

— 

sol 

— 

— 

— 

— 

Elytrigia repens 

ji 

K 

J13 

— 

— 

— 

sol 

sol 

— 

Festuca valesiaca 

c 

YIMJX 

JI3 

sp (1) 

cop-2 (25) 

cop-3 (40) 

sp (5) 

cop-3 (30) 

sp (5) 

Koeleria cristata 

c 

nMfl 

JI3 

— 

sol 

— 

sol 

sol 

— 

Poa angustifolia 

Jl-C 

K 

JI3 

sol 

— 

— 

— 

— 

— 

P. bulbosa 

n-c 

P JX 

JI3 

— 

— 

sol 

sol 

sp (3) 

— 

P. stepposa 

c 

P JX 

JI3 

— 

sol 

— 

— 

— 

sol 

Stipa capillata 

c 

nm 

JI3 

sol 

— 

sol 

— 

— 

sol 

S. lessingiana 

c 

HKfl 

J13 

cop-3 (50) 

cop-3 (40) 

cop-2 (20) 

sp (3) 

sol 

— 

Ocokh 










Carex supina 

c 

K 

JI3 


— 

— 

— 


sol 

Pa3HOTpaBbe 










Achillea nobilis 

c 

CTK 

J13 

sol 

- 

— 

- 

sol 

sol 



IlpodoAOfceHue ma6AUU,bi 




Tan 



AcCOUHaUHH 


CoobutecTBO KOMnjieKca 

BHilbl 

3KOJIOrO- 

4>MT0IieH0- 

THHCCKHH 

KOpHeBOH 

CHCTeMbI 

F< 

4>eHOpHT- 

MOTHTI 

Stipetum lessin- 
gianae-Micto- 
herbosum 

Stipetum lessin- 
gianae-Festuco- 
sum valesiacae 

Festucetum vale- 
siacae-Stiposum 
lessingianae 

Artemisietum pa- 
uciflorae-Festu- 
cosum valesiacae 

Festucetum vale- 
siacae-Artemisio- 
sum lerchianae 

Tanacetietum 

achilleifoliae- 

Graminiosum 

Pa3H0TpaBbe 

A. setacea 

c 

CTK 

J13 

S P (2) 






Allium flavescens 

c 

nan 

JI3? 

sol 

sol 

— 

— 

— 

— 

A. lineare 

c 1 

pzui 

J13? | 

sol 

sol 

— 

— 

— 

— 

A. paniculatum 

c 

Jl 

Jl 

— 

— 

— 

— 


— 

Astragalus austriacus 

c 

CTK 

J13 

sol 

sol 

— 

— 


— 

A. testiculatus 

c 

CTK 

Jl 

— 

sol 

— 

— 

— 

— 

A. virgatus 

c 

CTK 

J13 

— 

— 

— 

sol 

— 

— 

Carduus crispus 

Jl-C* 

CTK 

Jl 

sol 

— 

— 

— 

— 

— 

Centaurea adpressa 

c* 

CTK 

J13 

sol 

— 

— 

— 

— 

— 

C. diffusa 

c* 

CTK 

J13 

sol 

sol 

— 

— 

— 

— 

C. biebersteinii 

c 

CTK 

J13 

— 

— 

sol 

— 

— 

— 

Cichorium intybus 

C-Jl 

CTK 

J13 

sol 

— 

— 

— 

— 

— 

Cirsium arvense 

Jl* 

CTK 

Jl 

— 

— 

sol 

— 

— 

— 

Convolvolus arvensis 

* 

K011 

Jl 

sol 

sol 

— 

— 

— 

— 

Dianthus deltoides 

Jl-C 

CTK 

J13 

— 

— 

sol 

— 

— 

— 

D. versicolor 

Jl-C 

CTK 

J13 j 

sol 

— 

— 

— 

— 

— 

Echinops meyeri 

n 

CTK 

J13 

— 

— 

sol 

— 

— 

— 

E. ritro 

c 

CTK 

J13 

sol 

— 

— 

— 

sol 

— 

Eriosynaphe longifolia 

c 

CTK 

Jl 

sol 

— 

— 

— 

— 

— 

Euphorbia virgata 

C-Jl 

CTK 

? 

— 

sol 

sol 

— 

— 

— 

Falcaria vulgaris 

Jl-C 

CTK 

Jl 

sol 

— 

— 

— 

sol 

— 

Galatella villosa 

c 

flK 

Jl 

sp (3) 

— 

— 

— 

— 

— 

Galium verum 

Jl-C 

K 

J13 

sol 

sol 

sol 

— 

— 

sol 

Iris pumila 

c 

PJl 

Jl 

sol 

sol 

— 

— 

— 

— 

Limonium gmelinii 

c 

CTK 

J13 

sol 

sol 

sol 

— 

sol 

— 

Linaria vulgaris 

Jl 

CTK 

J13 

— 

sol 

sol 

sol 

— 

— 

Medicago falcata 

c 

CTK 

J13 

sol 

— 

sol 


— 

— 



M. romanica 

C 

CTK 

J13 

_ 

_ 

sol 




Nepeta ucranica 

C-Jl 

CTK 

Jl 

sol 

sol 

_ 

_ 

_ 


Ornithogalum fischerianum 

C 

Jl 

B 

sol 

— 

_ 

sol 

_ 


Picris hieracioides 

J1 

CTK 

J13 

sol 

— 

— 

_ 

_ 

_ 

Plantago stepposa 

Jl-C 

CTK 

J13 

sol 

sol 

— 

_ 

_ 

_ 

Potentilla bifurca 

C 

K 

J13 

sol 

sol 

— 

_ 

_ 


Salvia tesquicola 

C 

CTK 

Jl? 

sol 

— 

— 

_ 

_ 

_ 

Scabiosa ochroleuca 

Jl-C 

CTK 

J13 

sol 

— 

_ 

_ 

_ 


Seseli libanotis 

Jl-C 

CTK 

Jl 

sol 

— 

_ 

_ 

_ 


Silaum silaus 

Jl-C 

CTK 

Jl 

sol 

sol 

_ 

_ 

_ 


Silene wolgensis 

C 

CTK 

J13 

sol 

— 

— 

_ 

_ 

_ 

Taraxacum officinale 

C 

CTK 

J13 

sol 

sol 

— 

_ 

_ 

_ 

Tragopogon podolicus 

Jl-C 

CTK 

J13 

sol 

— 

— 

_ 

_ 

_ 

Trinia multicaul is 

C 

CTK 

B 

sol 

sol 

— 

_ 

_ 

_ 

Tulipa gesneriana 

n-c 

Jl 

B 

sol 

— 

— 

_ 

_ 

_ 

Verbascum phoeniceum 

Jl-C 

CTK 

J13 

sol 

— 

— 

_ 

_ 

_ 

Veronica prostrata 

Jl-C 

K 

? 

sol 

— 

— 

— 

_ 

_ 

V. spicata 

OflHOJieTHHKH 

Jl-C 

K 

J13 

sol 

sol 

— 

— 

— 

- 

Alyssum desertorum 

n-c 

CTK 

03B 

sol 

— 

_ 

_ 

sol 

sol 

Bromus squarrosus 

* 

KCK 

03B 

sol 

— 

— 

_ 

_ 


Ceratocarpus arenarius 

n-c* 

CTK 

03B 

— 

— 

_ 

_ 

sol 

_ 

Ceratocephala testiculata 

n-c* 

KCK 

B 

— 

— 

— 

sol 

_ 

_ 

Dracocephalum thymiflorum 

Jl-C* 

CTK 

Jl 

sol 

— 

— 

_ 

_ 

_ 

Echinopsilon sedoides 

n-c* 

CTK 

Jl 

— 

sol 

sol 

_ 

sol 

_ 

Lepidium ruderale 

c* 

CTK 

03B 

— 

— 

— 

sol 

_ 

sol 

Odontites vulgaris 

ji* 

CTK 

Jl 

sol 

— 

— 

_ 

_ 

_ 

Polygonum aviculare 

* 

CTK 

03B 

sol 

— 

— 

_ 

_ 

_ 

Conyza canadensis 

c* 

CTK 

Jl 

sol 

sol 

sol 

— 

— 

— 


npHMenaHHe. 3KOjioro-(J)HToueHOTHHecKHe ranbi: J1 — jiyroBon, C-Jl — CTenHO-JiyroBon, JI-C — jiyroBO-CTenHon, C — cTenHon, Il-C — nycTbiHHO-CTenHOH, n — nycTbiHHbiH. 
* — COpHHKH. Twn KOpHeBOH CHCTeMbi: JXK — AepHOBHHHO-KOpHeBHmHblH, &JI — flepHOBHHHO-JiyKOBHHHblH, K — KOpHCBHIUHblH, KOFI — KOpHeOTnpbICKOBblH, KCK — KHCTeKOpHeBOH, 
J1 — JiyKOBHHHblH, njlJI — njIOTHO-flepHOBHHHO-JiyKOBHHHblH, IlK^ — RBOTHO-KpynHO-flepHOBHHHblH, UMJ\ — IUIOTHO-MejlKO-iiepHOBHHHblH, P/J — pblXJIO-iiepHOBHHHblH, PjlJl — pblX- 
jio-flepHOBHHHO-JiyKOBHMHbiH, CTK — crrepxcHeKopHeBOH. OeHopHTMoranbi: B — BHUbi BeceHHero nepHo^a BereTauHH, J1 — jieTHero, J13 — MHoroJieTHHKH c BeceHHe-jieTHe-oceHHHM ne- 
pHOflOM BereTailHH H yXO/WIUHMH B 3HMy HaCTHHHO HJIH riOJIHOCTbK) C 36JI6HbIMH JIHCTbHMH HJIH no6eraMH, 03B — OflHOJieTHHKH C OCeHHe-BeceHHHM nepHOflOM BereTaiXHH. JXjlfl aCCOUHaUHH 
H coo6mecTB o6hjih 6 BHfla h npoeKTMBHoe noKpbiTHe (%) ^aeTCH no Apy^e. IlpoHepK 03HaHaeT oTcyrcTBHe bhot b accounauMH h coo6mecTBe. B rpa4)ax 2—4 HacTHHHo Hcnojib30BaHbi iiaH- 
Hbieflpyrnx HccjiezioBaTejieH (BopncoBa h ap., 1961; BopncoBa, 1965; CeMeHOBa-THH-UIaHCKaa, 1966). 



b HacToamee BpeMfl BCTpenaioTCfl Kpaime peAKO h He nrpaioT Gojibhioh cjwToueHOTHHe- 
ckoh pojih (PemeTHHKOBa, 2002). B cocTaBe pa3HOTpaBBfl npeoGna^aiOT MHoroneTHHe, 
AByAOJibHbie h AJiHTejibHOBererapyiomHe pacTeHHH. Pojib oahoaojibhbix pacTeHHH, Tax 
>Ke KaK h OAHOJieraHx, He3HanHTejibHa. IIo 3KOJioro-(j)HTOAeHOTHHecKOMy rany (b no- 
HHMaHHH A. M. CeMeHOBOH-TflH-maHCKOH, 1966) HaHGoJIBHIHH npOI^eHT COCTaBJIflIOT 
CTenHbie ( Galatella villosa , Salvia tesquicola , Silene wo l gens is, Stipa lessingiana h Ap.)> 
no cocTaBy >KH3HeHHBix cj)opM — CTepmieKopHeBbie {Achillea setacea, Centaurea ad- 
pressa , Eriosynaphe longifolia, Onosma polychroma h AP-) , a no pnTMy pa3BHTHfl — 
3HMHe3ejieHbie {Achillea nobilis, Centaurea adpressa , Festuca valesiaca, Stipa lessingi¬ 
ana n Ap.) bhabi. 

IIo cncTeMaTHHecKOH CTpyKType BeAymnMH ceMencTBaMH hbjihiotch Asteraceae 
(11 bhaob), Apiaceae (8), Poaceae (6), Lamiaceae (4), a ocTajiBHBie 15 ceMencTB npeA- 
CTaBJieHti 1 — 2 BHAaMH. CneAyeT oco6o otmcthtb npncyrcTBHe 3HAeMHKa KDro-BocTO- 
xa eBponeiiCKOH nacra Poccnn — Eriosynaphe longifolia. 

B pa3HOTpaBHO-KOBBIJIKOBOH aCCOAHaiJHH, KaK BHAHO H3 TaGjIHUBI, pOJIb JiyrOBBIX 
H KOpHeBHHIHBIX BHAOB He3HaHHTeJIBHa. OAHaKO 3 RQCb B03paCTaeT ynacrae CTenHBIX, 
CTep^cHeKopHeBtix h 3HMHe3ejieHtix pacTeHHH, hto ocoGeHHO xapaKTepHO j \ ji % 6ojiee 
kokhbix BapHaHTOB CTeneii. 

B CBA3H C BBIIlieH3JIO>KeHHBIM MBI CKJIOHHBI paCCMaTpHBaTB AaHHyiO aCCOUHaiJHK) 
KaK ceBepHMH BapnaHT kobbijikoboh cjjopMaijHH (Stipetum lessingianae). Orenn AaHHOH 
aCCOAHaiJHH HeCKOJIBKO OTJIHHaiOTCfl CBOHM BHAOBBIM COCTaBOM OT pa3HOTpaBHO-KO- 
bbijibhbix, onHcaHHBix paHee A. O. TapacoBBiM (1971) h pa3H0TpaBH0-AepH0BHHH03Jia- 
kobbix CTenefi no E. M. JIaBpeHKO (1980). 

lO^cHee pa3HOTpaBHO-KOBBuiKOBOH cxenn Ha o6hihphbix BOAopa3Aejiax npeACBipTO- 
boh paBHHHBi Ha TeMHO-KauiTaHOBBix noHBax Ha BBicoTax 60—70 m HaA yp. m. pacnpo- 
CTpaHeHBi o6eAHeHHBie no BHAOBOMy cocTaBy (17—25 bhaob) 6e^Hopa3HOTpaBHO-Aep- 
HOBHHH03JiaKOBBie CTenH c npeoGjiaAaHHeM kwkhbix Kcepocj)HTHBix bhaob. 

P acTHTe jibhoctb 3TajiOHHoro ynacTKa «Cyxan cTenB» JiBJUieTCfl penpe3eHTaTHBHOH 
AJifl AaHHOH noA30HBi. CTenn npeACTaBJieHBi pa3HOo6pa3HBiMH accouHaumiMH (cm. pH- 
cyHOK): THnnaKOBO-KOBBiJiKOBaa (Stipetum lessingianae-Festucosum valesiacae), ran- 
HaKOBO-TbipcoBO-KOBBiJiKOBafl (Stipetum lessingianae-Stiposum capillatae-Festucosum 
valesiacae), TBipcoBO-KOBBiJiKOBaa (Stipetum lessingianae-Stiposum capillatae), kobbiji- 
KOBO-TBipcoBaa (Stipetum capillatae-Stiposum lessingianae), rannaKOBafl (Festucosum 
valesiacae), KOBBUiKOBO-rannaKOBafl (Festucetum valesiacae-Stiposum lessingianae), ran- 
HaKOBO-TBipcoBan (Stipetum capillatae-Festucosum lessingianae), tbipcobo-kobbijikobo- 
THnnaKOBan (Festucetum valesiacae-Stiposum valesiacae-Stiposum capillatae) h ranna- 
KOBO-nojiBiHKOBan (Festucosum valesiacae-Artemisietum austriacae). 

TaKoe pa3HOo6pa3He accouHaijHH mo>kho oGbhchhtb, c oahoh ctopohbi, HajiHHHeM 
4>opM MHKpo- h Me 30 -pejiBecj)a, pa3JiHHHeM b yBJia^cHeHHH 3anaAHH h bbipobhchhbix no- 
BepXHOCTeH H, KaK CJieACTBHe 3TOTO, HepeAOBaHHeM nOHBCHHBIX pa3HOCTen, C ApyrOH — 
BepoHrao, aHTponoreHHOH HapymeHHOCTBio pacTHTejiBHOcra (oTMeneHa cjiaGaa h cpeA- 
hhh CTeneHH). Ochobhoh rpynnon accoitnauHH, cjjopMHpyiomeH pacTHTejiBHbiH noKpoB 
cyxoil CTenn, HBjweTCH rpynna rannaKOBO-KOBBiJiKOBBix accoijHaijHH, o6beAHHeHHaa 
Ha ocHOBe cxoACTBa AOMHHaHTOB b KOBbiJiKOByio cjjopMaijHK) (Stipetum lessingianae). 
Oahoh H3 KopeHHbix accouHauHH kobbijikoboh cjjopMaijHH HBJineTca THnnaKOBO-KOBBiJi- 
KOBa a (cm. Ta6jiHuy). B Hen 3aperHCTpnpoBaHO 6ojiee 60 bhaob abctkobbix pacTe¬ 
HHH, HO H3 HHX TOJIBKO 17-25 BCTpenaiOTCfl B KOHKpeTHbIX OnHCaHHHX. /^OMHHHpyiOT 

b ochobhom KcepocjmTHBie AcpHOBHHHbie 3JiaKH — Stipa lessingiana , Festuca valesiaca 
h pe^ce — S. capillata , hto b Gojibhikhctbc cjiynaeB npHAaeT nojiHAOMHHaHTHBiH xa- 
paKTep GojibHiHHCTBy cooGmecTB. 06mee npoeKTHBHoe noKpbirae cocTaBJweT ot 50 
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AO 60 %, a HCTHHHoe xojieGjieTca b npe^ejiax ot 30 ao 45. Ha aojiio 3JiaKOB npHxoAHTca 
AO 40 — 50 %. Hto >xe xacaeTca pa3HOTpaBBii, to oho He cjihhikom mhotohmcjichho h pa3- 
HOo6pa3HO h npeACTaBJieHO b ochobhom cTenHbiMH BHAaMH (70 %). npeo6jiaAaiOT mho- 
rojieraHe, AJinTejibHOBererapyiomHe h CTep>xHexopHeBbie pacTeHHa {Achillea nobilis , 
Astragalus onobrychis , A. testiculatus, Centaurea adpressa, C. diffusa , Dianthus del - 
toides, Onosma polychroma , Salvia tesquicola, Silene wolgensis, Tragopogon podolicus 
h Ap.)« Bojibhihhctbo H3 hhx xapaKTepH3yeTCfl occhhhm OTpacTamieM noGeroB. MeHb- 
rnyio pojib Kax b xojiHnecTBeHHOM, Tax h b cjmToijeHOTHHecxoM OTHomeHHH HrpaiOT xo- 
poTKOBereTHpyiomHe bhabi — ocjieMepoHABi {Ornithogalum fisherianum , Tulipa gesne- 
riana h Ap.) h oahojicthhkh^ lyssum desertorum , Ceratocarpus arenarius , Ehinopsilon 
sedoides, Gypsophila muralis h AP-)- Kojihhcctbo tbkhx bhaob no cpaBHeHHio c pa3HO- 
TpaBHO-KOBBIJIKOBOH CTenBK) HeCXOJIBXO y Be JIHHHJIOCB. 

nepHOA MaxcHMajiBHoro pa3BHTHH cooOmecTBa npHXOAHTca Ha BTopyio nojiOBHHy 
MaH H HIOHB B CBH3H C JieTHHM MBXCHMyMOM OCaAKOB. B HIOHe XpHBBfl BereTaiJHH TOHHO 
Tax >xe, xax h b cTerax ceBepHoro Ka 3 axcTaHa, AOcraraeT CBoero nHxa (EopncoBa, 1962, 
1965,1972) h jihhib b cepeAHHe hiojw HaHHHaeTCJi ee nocTeneHHBiH cnaA, xorAa y 6 ojib- 
niHHCTBa bhaob pacreHHH HaGjnoAaeTca noACBixaHHe h OTMHpaHHe BereTaTHBHBix op- 
raHOB. Bee oto npoHexoAHT Ha cj)OHe axTHBHoro coctohhhh reHeparaBHOH ccjiepBi. Tax, 
b xoHue hiojih h Hanajie aBrycTa 1996 r. HaMH 6 bijio OTMeneHO UBeTemie y 38 bhaob pac¬ 
TeHHH {Achillea nobilis , Centaurea biebersteinii, Conyza canadensis , Dianthus deltoides, 
Echinopsilon sedoides , Eryngium planum , Euphorbia virgata , Falcaria vulgaris , Galium 
verum , Limonium gmelinii, Linaria vulgaris , Medicago falcata. Salvia tesquicola , Silene 
uolgensis, Stipa capillata h apO- 3to npHBOAHT x HenpepBiBHO axTHBHOMy coctohhhio 
BHAOB B COOGmeCTBe B JieTHHH nepHOA- B CBA3H C BBIHieH3JIO^(eHHBIM MBI He CHHTaeM 
npaBOMOHHBiM BBiAejieHHe «jieraero nojiynoxoa» no E. M. JIaBpeHxo h Ap. (1991). 

Tbipcobhhxh (Stipeta capillatae) xax OTAOJiBHyio cjjopMauHio mbi He BBiAejmeM, xoth 
JI. E. Poahh (1933) yxa 3 BiBaji Ha to, hto ohh 3 aHHMaiOT o 6 niHpHBie njiomaAH Ha npeA- 
CBipTOBBIX paBHHHaX Ha BBICOTaX OT 70 AO 90 M HaA yp. M. H Ha nOJIOTHX BepiHHHaX CBip- 
tob. A. O. TapacoB (1968), HanpoTHB, OTMenaeT hx eAHHHHHyio BCTpenaeMOCTB b 3a- 
BOjDxte. HaMH Tax^ce OTMeneiia peAxaa BCTpenaeMOCTB cooGmecTB c AOMHHHpoBaHHeM 
BHAa Stipa capillata. Hame oh BBiCTynaeT b pojih coAOMHHaHTa, npeAnoHHTaa noHBBi 60 - 
Jiee Jierxoro MexaHHnecxoro cocTaBa h MeHee ynnoTHeHHBie, hto He xapaxTepHO AJifl 
OnHCBIBaeMOH TeppHTopHH. 

Kax bhaho H3 pncyHxa, rannaxoBO-xoBBuixoBBie accouHauHH HepeAyiOTca c xobbiji- 
xoBO-rannaxoBBiMH, xoTopBie He ycTynaiOT, a, bo3mo>xho, h npeBoexoA^T xobbijixobbic. 
3anacTyK) npoexTHBHoe noxpBiTHe AByx AOMHHaHTOB {Stipa lessingiana h Festuca vale - 
siaca) hjih oahhbxobo, hjih xapaxTepH3yeTca He3HanHTejiBHOH pa3HHijeH b 5 —10 %, no- 
3TOMy yBepeHHO oraecTH Ty hjih HHyio ipynny accouHauHH x xobbijixoboh jih 6 o ranna- 
XOBOH 4>OpMaUHH 6BIBaeT XpaHHe 3aTpyAHHTeJIBHO. 3xOJIOTHHeCXH OHH npaXTHHeCXH He 
OTJIHHaiOTCfl, B03MO)XHO, BCJieACTBHe TOTO, HTO 3AOCB BCTpenaiOTCH He3HaHHTeJIBHBie no- 
HH^ceHHH, ycHJiHBaiomHe npoManHBaHHe noHBbi h BBi3BiBaiomHe TeM caMBiM HexoTopoe 
3acojieHHe. Bo3mo>xho, hmciot 3HaneHHe H3MeHeHHH, CBimHHBie c BBinacoM. Pa3JiHHim 
b bhaobom cocTaBe cooGmecTB Taioxe HeBejiHXH. BooGme, ao chx nop HeT cahhoto MHe- 

HHH O TOM, HBJIHIOTCfl JIH THnnaXOBBie aCCOUHaiJHH B 3TOH nOA30He XOpeHHBIMH, HJIH OHH 

npoH 3 BOAHbie h CBjmHBi c BO 3 A 0 HCTBHeM BBinaca. OAHaxo, xax CHHTaeT A. O. Tapa- 
cob (1968), coMHHTejiBHO, hto THnnaxoBBie accouHauHH bo3hhxjih Ha MecTe xobbijixo- 
bbix noA BJiHHHHeM BBinaca. Bo 3 mo>xho, paHBiue, xax h TenepB, b uejiHHHOH CTenn 6 bijih 
pacnpocTpaHeHBi xax xobbijixobbic, Tax h THnnaxoBBie cooGmecTBa. 3 to npeAnojio- 
aceHHe, xax CHHTaeT A. O. TapacoB (1968), ocHOBaHO Ha tom, hto rannax HMeeT hih- 
poxyio oxojiorHHecxyio aMiuiniyAy, GojiBiuyio ceMeHHyio npoAyxTHBHOCTB h BBicoxyio 
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BCxo>KecTb ceMAH. 3to AaeT eMy bo3mo^choctl 3acejum> 3HaHHTejibHtie TeppnropHH, 
BHeAp^HCt b KOBMJibHBie cooGmecTBa h nopofi Aaace BMTecHflTb AOMHHHpyiomHe bham. 
B. B. HBaHOB (1958) Taxace npHBOAHT p*A aoboaob b nojib3y BMAeneHHa ramaxoBOH 
<|)opMaijHH b cyxHX CTerax: 1 — 6e3pa3Aejn>Hoe rocnoACTBO rannaxa; 2 — 3Ha4HTejn>- 
Hoe coKpameHHe pa3HOTpaBba; 3 — noaBJieHHe b cooGmecTBax crenHMx xycrapHHXOB 
(Caragana frutex ); 4 — npncyTCTBHe b TunnaxoBOM TpaBOCToe Kcepo(J)HJibHbix nojiyxy- 
CTapHHHKOB (Artemisia lerchiana, Kochiaprostrata h Ap.)* Hanm MaTepnajiM noATBepac- 
AaiOT aoboabi BbinieynoMHHyTbix aBTopoB b nojiB3y KopeHHoro xapaxTepa THnnaxoBMx 
accoAHauHH b cyxHx cTenax 3aBOJiacta, npeacAe Bcero noTOMy, hto b onncaHHax ranna- 
KOBoro coo6mecTBa mbi BcerAa OTMenajiH npHcyTCTBHe xoBMJiefi (Stipa capillata, S. les- 
singiana) h HHOTAa c AOCTaTOHHO bmcoxhm oGhjihcm (cm. Ta6jimjy). Kocbchhmm cbhac- 
TejitcTBOM KopeHHoro xapaKTepa rannaxoBOH <|)opMaijHH, aBJiaiOTca pe3yjn>TaTM no- 
acapa 1996 r. Ilocne noacapa xoBMJixoBO-THnnaxoBoe cooGmecTBO BoccTaHOBHJioct xa k 
rannaxoBoe (MajiMiueBa, MajiaxoBcxHH, 2000). He MeHee xapaxTepHMM npH3HaxoM 
AJia rannaKOBOH cj)opMauHH bcjica 3a B. B. HBaHOBMM (1958) mm cnmaeM npHcyTCTBHe 
b rpynne rannaxoBMX accoijHaijHH crenHMx xycrapHHXOB ( Caragana frutex , peace — 
Spiraea hypericifolia), KOToptie Hcne3aiOT H3 TpaBOCToa CTeim, o6pa3ya no MHxpono- 
HH)KeHMM CBoeo6pa3Hbie H30Jinp0BaHHi>ie MHKporpynnnpoBKH (cm. pncyHOx) pa3Me- 
poM ot 1 ao 100 m 2 , xax npaBHJio, Ha cj)OHe xoBbuixoBO-rannaxoBoro cooGmecTBa (Ma- 
jitiiiieBa, ManaxoBcxHH, 1998). /^Jia rpynnM rannaxoBbix accouHaijHH Taxace xapaxTep- 
ho npHcyTCTBHe b coo6mecTBax xcepo<J)HTHMX nojiyxycrapHHHxoB (Artemisia lerchiana 
h AP-) c HeGojibniHM o6hjihcm (cm. TaGjinuy). 

TaxoBM oco6eHHOCTH 30HajibHOH pacTHTejitHOCTH CTenefi 3aBOJiacta, xoTopaa 06- 
cJieAOBaHa hbmh ao ninpoTM ropoAOB EprnoB— 03hhxh. 

PaCTHTeJIbHOCTB 3T3JIOHHMX ynaCTXOB MOaCHO BCTpeTHTB JIHLLIB Ha He60JIMHHX Tep- 
pmopnax CapaTOBcxoro 3aBOJiaa>a. OcHOBHaa ace nacTt npeACMpTOBMx paBHHH 3aHa- 
Ta npoH3BOAHtiMH coo6mecTBaMH. HaH6ojiee pacnpocTpaHeHHMMtf H3 hhx aBJiaiOTca 
THnnaxoBO-nojitiHxoBbie h nojiMHxoBO-THnnaxoBMe, a b6jih3h HacejieHHMx nyHXTOB 
npeo6jiaAaiOT 36ejiexoBMe, Jie6eAOBbie h Apyrne chjibho AerpaAHpoBaHHtie coo6me- 
CTBa. Bo (JmopHCTHHecxoM cnncxe BMineonHcaHHMx <J)opMaijHH 3aperHCTpnpoBaHO 
HeMHorHM 6ojiee 200 bhaob (BeceHHaa cjmopa ynTeHa He nojmocTbio), H3 xoToptix 3Ha- 
HHTejibHan nacTt npHHaAJieacHT AsyAOJibHMM (6ojiee 80 %), AJiMTejibHOBererapyio- 
iahm (86), CTep^cHexopHeBtiM (52.2) CTenHMM (74.3) BHAaM. 

A6cojhothmmh AOMHHaHTaMH aBJiaiOTca Stipa lessingiana h Festuca valesiaca , a 
Stipa capillata BCTpenaeTca peace, ho bo mhothx accouHaijHax. fljia cjmopM OTMene- 
ho 6ojiee 20 ceMencTB, a BeAyunHMH ajm cyxnx CTenefi 3aBOJiacta HBJiaioTca Astera- 
ceae (32 %), Poaceae (18), Fabaceae (12), Chenopodiaceae (8.2) h Lamiaceae (7). 
Taxon cnexTp cj)opMaijHH CBHAeTejibCTByeT o 3HaHHTejibHOM ynacran b cyxnx cTemx 
bhaob PipaHO-TypaHCxoro (jmopHCTHnecxoro neHTpa (PemeTHHXOBa, 2002). 

3oHajibHtiH xapaxTep pacTHTejibHOcra cyxnx CTenen HapymaeTca pa3JiHHHMMH 3Jie- 
MeHTaMH pejite^a (6ajixn, aojihhm pex), rj\c npeo6jiaAaeT HHTpa30HajibHaa pacraTejit- 
HOCTb. Tax, Ha 3acojieHHbix noHBax HaAnoHMeHHOH Teppacti p. ^CecTHHXH (cm. pncyHox) 
HaMH BbWBJieH TpexHJieHHMH xoMnjiexc, xapaxTepH3yiomHHca nepeAOBaHHeM nycTMH- 
HO-cTenHtix coo6mecTB, a hmchho 6ejionojiMHHO-THnnaxoBoro, THnnaxoBO-nepHono- 
jimhhoto h 3JiaxoBO-poManiHHxoBoro. MHxponoBtmieHHii xax HanGonee 3acojieHHtie 
ynacTXH 3aHHMaiOT THnnaxoBO-HepHonojibiHHMe cooGmecTBa. fljia hhx xapaxTepHO ot- 
HOCHTejitHO HH3xoe npoexTHBHoe noxpMTHe (20—40 %) h He6ojn>moe xojihhcctbo (13) 
bhaob (cm. TaGjiHuy). /JoMHHHpyiOT Artemisiapauciflora , Festuca valesiaca , a Stipa les¬ 
singiana BCTpenaeTca pacceaHHO. Eahhhhho npeACTaBJieHbi bham xcepo4)HjibHoro pa3- 
HOTpaBta. 
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HaH6ojiee nomnxeHHbie ynacTKH MHKpopejibecjm, TaK Ha3braaeMbie 6jnoAua, Ha Tep- 
pace p. ^CeCTHHKH 3aHflTbI 3JiaKOBO-pOMailIHHKOBbIM COOGmeCTBOM (cm. pHCyHOK) c o6eA- 

HeHHBIM BHAOBbIM COCTaBOM (6-10 BHAOB) H npOeKTHBHbIM nOKpblTHCM 30-40 %. 

^OMHHHpyeT Tanacetum achilleifolium (cm. TaOjiHuy) npn hoctohhhoh BCTpenaeMOcra 
Agropyron cristatum , Artemisia austriaca , Festuca valesiaca. Kobmjih BCTpenaiOTCJi 
eAHHHHHO. 

TpeTte cooGmecTBO (GejionojibiHHO-THnnaKOBoe) 3aHHMaeT HaHMeHee 3acojieHHbie 
MHKponjiaKopbi no Teppace p. )KecTflHKH (cm. pHcyHOK) h OTJiHHaeTca 6ojiee GoraTbiM 
BHAOBbIM COCTaBOM ( 1 — 20 BHAOB) H npOeKTHBHbIM nOKpbITHeM AO 60 %. MHKponOBbl- 
memui 3aHHTbi Festuca valesiaca (oGhjihc — cop. 3), a MHKponoHH^ceHM —Artemisia 
lerchiana. B bhaobom cocTaBe ototo cooOmecTBa (cm. TaOjiHuy) npeoGnaAaiOT bham 
K cepocjmjibHoro pa3HOTpaBba. IIoAoGHbie noHBeHHO-pacTHTejibHbie KOMnjieKCbi iimpo- 
ko pacnpocTpaHeHbi loamee, b onycTbmeHHbix CTerax IIpHKacnHHCKOH hh3mchhocth 
H a CBeTJio-KaniTaHOBbix noHBax (Hobhkob, 1936). B 6eAHopa3HOTpaBHO-AepHOBHHHO- 
3JiaKOBbix denax hx moecho BCTperaTb TOJibKO no AOJiHHaM HeGojibiunx peneic. 

PlHTpa30HajibHOH Taioxe hbjihctch pacTHTejibHOCTb 6ajiOHHoro KOMnnexca, ho Ha 
xapTocxeMe OHa He noxa3aHa h He OTpaaceHa b TaGjiHije. BajiKH b noA30He cyxoft CTenH 
aBJiHioTca BecbMa xapaxTepHbiM ojicmchtom jiaHAHiacj)Ta, ho b 6ojibniHHCTBe CBoeM ohh 
3Aecb 6ojiee nonorae no cpaBHeHHio c GajncaMH b pa3H0TpaBH0-AepH0BHHH03JiaK0Bbix 
CTenax. B hhx Ha cmbitbix h HaMbiTbix noHBax pa3BHBaiOTCfl BecbMa pa3HOo6pa3Hbie h 
HHT epecHbie, ho onem> He6ojibniHe no miomaAH cooGmecTBa, xax npaBHJio, BbiTHHyTbie 
^AOJib pycna caMOH 6ajiKH. 3Aecb mo>kho roBopHTb h o HexoH MHicponoacHOCTH, hto cbji- 
3aHO c pa3JiHHHbiM oGboahchhcm BepxHefi h HH^cHefi nacTefi 6ajiKH, a Taioxe ee ahh- 
ma — jio>K6HHbi CTOxa. Oahh H3 HanGojiee xapaxTepHbix BapnaHTOB Taxon pacraTejib- 
hocth cjieAyiomHH: BepxHHJi nacTb cxjiOHa, xax npaBHJio, 3aHHTa pa3HOTpaBHO-THnna- 
KOBbiMH coo6mecTBaMH, a hh^chhh — cooGmecTBaMH c npeo6jiaAaHHeM 3JiaxoB abho 
J iyroBbix— Agrostis tenuis , Bromopsis rip aria, B. inermis h jjp. IIo AHy Gajiox name Bce- 
ro BCTpenaiOTCH nbipeHHO-xocrpoBbie hjih BeiiHHxoBbie cooGmecTBa c ynacraeM Me30- 
(J)HJibHbix bhaob Chartolepis intermedia , Lythrum salicaria, Poa angustifolia, Sangui- 
sorba officinalis , Trifolium pratense h AP- HaAO OTMeraTb, hto Chartolepis intermedia 
3aHeceH b KpacHyio KHHry CapaTOBCxon oGnacra (1996). 

3HaHHTejibHyio h Bee B03pacTaK>myio pojib (b cba3h c npexpameHHeM pacnaniKH) b 
cyxHx crenax CapaTOBCxoro 3aBOJDXba HrpaioT 3ajie>XH (cm. pHcyHOx). HaM He yAajiocb 
BbmBHTb HanpaBjieHHOCTb h cxopocTb cyxijeccHOHHbix CMeH, ho cneAyeT otmcthtb, hto 
GojibniHHCTBO BCTpeneHHbix 3ajie»ceH HaxoAHJiHCb Ha nocjieAHefi CTaAHH (acphobhh- 
Hbie 3JiaKH h HeMHoroHHCJieHHoe pa3HOTpaBbe) BOCCTaHOBJieHHJi, 6jih3xoh k ecTecTBeH- 
hoh pacTHTejibHOcra. Ilpouecc BOCCTaHOBJieHHH CTenen b HacToamee BpeMfl HiHpoxo 
Ha6jiK>AaeTC5i Ha BceM npoTjnxeHHH noA30Hbi 6eAH0pa3H0TpaBH0-AepH0BHHH03Jiax0- 
bmx CTenefi 3aBOJDXba. 

B 3aKJHOHeHHe OTMeTHM, HTO AJIfl 30H3JIbH0H paCTHTeJIbHOCTH CTenefi 3aBOJI)Xbfl 
xapaKTepHa cpeAHjni cTeneHb HapymeHHOCTH. CoxpaHHBiuHecfl CTenH cocTaBJiaiOT 12— 
15 % ot Been miomaAH CapaTOBCxoro 3aBOJDXba. HaGjnoAaeTca onpeAeJieHHaa TeHAeH- 
UHii k BOccTaHOBJieHHio. Bee 3 to b 3HaHHTejibHOH CTeneHH mo^cho o6T>HCHHTb npe- 
xpameHHeM 3eMJienojib30BaHHii h AOCTaTOHHO bbicokoh ycTOHHHBocTbio CTenefi k 
aHTponoreHHOMy bo3aghctbhk> . CoBpeMeHHaa pacTHTejibHOCTb CTenefi CapaTOBCxoro 
3aBOJi^(bH npeACTaBJieHa 2 noA30HajibHbiMH BapnaHTaMH: 1 —pa3HOTpaBHO-AcpHOBHH- 
H03JiaxoBbie h 2 — 6eAH0pa3H0TpaBH0-AepH0BHHH03JiaK0Bbie (cyxne) CTenH. IlepBbiH 
BapHaHT BCTpenaeTCH jiHHib OTAejibHbiMH 4)pameHTaMH Ha io^chhx nepH03eMax. 3oHajib- 
hoh accoAHaAHeii 3Aecb HBnaeTca pa3HOTpaBHO-KOBbuiKOBaH, rAe AOMHHHpyeT oahh bha 
kobbijih — Stipa lessingiana. EeAH0pa3H0TpaBH0-AepH0BHHH03JiaK0Baa CTenb Ha TeM- 
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HO-KauiTaHOBtix noHBax uiHpOKOH nojiocoH H^eT ot p. Bojirn h AaJiee Ha boctok Ha bccm 
npoTH^ceHHH 3aBOjmcKO-Ka3axcTaHCKOH npoBHHAHH. Ee 30HajibHbiMH accoijHaijHflMH 
3 flecb «bjmk)tch rannaxoBo-xoBbuixoBMe h xoBMJixoBO-THnnaxoBMe, a rocnoACTByio- 
hihmh BH^aMH — St ip a lessingiana h Festuca valesiaca. CrenHoe pa3HOTpaBbe npoaBjia- 
eT 3HaHHTeJibHO 6ojibmee (jwopHCTHHecxoe cxoactbo c 6o;iee boctohhbimh BapHaHTaMH 
CTeneH b 3anaAHOCH6Hpcxo-Ka3axcTaHcxoM 6jiokc npoBHHUHH (CaBHH, 1914; HBaHOB, 
1958, EopHCOBa h Ap., 1961, 1972). 3to no3BOJiaeT HaM BbiCKa3aTb npeAnojioaceHHe 
o nepexo^HOM xapaxTepe CTeneH CapaTOBCKoro 3aBOJi>xbfl ot eBponencxHx k a3HaT- 
ckhm. HaKOHeu, BecbMa xapaKTepHbiM ajw 6eAH0pa3H0TpaBH0-AepH0BHHH03Jiax0Bbix 
CTeneH 3aBOjraMi b cbjbh c HexoTopofi 3acojieHHOCTbio aBJweTCH pa3BHrae no Teppa- 
caM He6ojibniHx penex noHBeHHO-pacTHTeJibHMx KOMnjieKCOB, hochiuhx 3Aecb mnpa30- 
HajibHbiH xapaKTep. 

ConocTaBJieHHe nojiyneHHMx MaTepnajiOB c omicaroniMH pa3HOTpaB HO-AepHOBHHHo- 
3JiaKOBbix h 6eAH0pa3H0TpaBH0-AepH0BHHH03JiaK0Bbix CTeneH y E. M. JIaBpeHKO (1980), 
JI. E. Po^HHa (1933) h A. O. TapacoBa (1968,1971,1977) no3BOJiHJio otmcthtb HexoTO- 
pbie H3MeHeHH« b coBpeMeHHOM o6jiHKe pacraTejibHOCTH CTenefi CapaTOBCKoro 3a- 
bojdxml Tax, JI. E. Poahh (1933) h A. O. TapacoB (1968, 1971, 1977) OTMenajiH, hto b 

pa3HOTpaBHO-KOBbuibHbix (y Hac — pa3HOTpaBHO-KOBbniKOBbie) CTerax Ha K»KHbix nep- 
H03eMax b TpaBOCToe npHcyrcTByiOT Taxne bham, xax Stipapennata, S. zalesskii , S. tirsa , 
a y E. M. JIaBpeHKO (1980) b cocTaBe 3aBOJi>xcxo-xa3axcTaHCXHx CTeneH OTMeneHO roc- 
no^CTBO b accouHauH^x S. zalesskii. H. H. UjBejieB (1976) yxa3HBaeT ajui 3aBOjmcxHx 
CTenefi, xotji h cnopaAHHecxn, npncyTCTBHe S. ucrainica. HaMH He BCTpeneHO Ha io>x- 
hhx nepH03eMax hh accoijHaijHH c rocnoACTBOM yxa3aHHMX xoBbuiefi, hh caMHx othx 
bhaob. Bepoarao, pacnamxa othx TeppHTopnii b CBoe BpeMJi hjih >xe Bbinac ckotb, a B03- 
MO)KHO, HTO H H3MeHeHHe KJIHMaTa OKa3ajlH B03AeHCTBHe Ha HCHe3HOBeHHe yxa3aHHbIX 
bhaob poAa Stipa. He cjiynaHHO Bee 3th xobmjih Ha ceroAHJmiHHH AeHb OTHeceHbi k 
oneHb peAKHM, noABep^ceHHbiM yrpo3e Hcne3HOBeHHa BHAaM h 3aH‘eceHbi b KpacHyio 
KHHry CapaTOBCKOH o6ji. floMHHHpyiomee nojioaceHHe 3aHHJi oahh HaH6ojiee 3acyxoyc- 
TOHHHBbiH bha — S. lessingiana. Pa3HOTpaBbe b cpaBHHBaeMbix accounaijHflx, OAHaxo, 
npaxTHHecKH He H3MeHHJiocb, a ocTanocb TaxHM >xe xaxHM mm ero BCTpenaeM b onnca- 
hhjix n. najuiaca (aht. no: Cmthh, 1997, c. 91—99) h Apyrnx (CaBHH, 1914; CnpbirHH, 
1930; Kejuiep, 1936; Hobhkob, 1936; HBaHOB, 1958) Ha conpeAejibHbix TeppHTopnax. 

C Apyrofi cTopoHM, HaMH He 6mjih BCTpeneHM He tojibko cooGmecTBa c aomhhhpo- 
BaHHeM Leymus ramosus , yica3biBaeMbie A. O. TapacoBbiM (1971) xax BecbMa pacnpo- 
CTpaHeHHbie b 3aBOJi>xbe, ho h caM 3tot bha Kax TaxoBOH. OrcyTCTBHe 3thx abho Hapy- 
meHHbix coo6mecTB (JIaBpeHxo h Ap., 1991) xocbchho CBHAeTejibCTByeT o BOccraHOBH- 
TejibHbix TeHAeHijHflx b cyxHx crenax CapaTOBexoro 3aBOJDXMi. 

Rjiz coxpaHeHHH CTenHOH pacTHTejibHOcra, 6e3ycjiOBHO, hco6xoahmo co3AaHHe 
cera peajibHO oxpaHaeMbix TeppHTopnii b 3aBOJi>xbe. OnncaHHbie HaMH 3TajiOHHbie 
ynacTXH cj)opMajibHo BbmeAeHbi H3 3eMJienojib30BaHM xax naMHTHHXH npnpoAbi o6jia- 
cthoto 3HaneHHH, ho no cyra TaM HeT HHxaxoii oxpaHbi, h ohh b jho6oh momcht MoryT 
6biTb noABeprayTbi cnjibHOMy Bbinacy, hto MO>xeT npHBecra x 3aMeTHbiM H3MeHeHH- 
HM CTenHOH paCTHTeJIbHOCTH. 


BjiaroAapHOCTH 

Abtopm Bbipa^caioT rjiy6oxyio npH3HaTejibHOCTb xpynHOMy capaTOBexoMy cfmopHCTy 
B. T. MHnypHHy 3a HeoueHHMyio noMomb b opraHH3auHH h npoBeACHHH noneBbix HCCJie- 
AOBaHHH, a Taxace xoHcyjibTauHH no cjmope h nocBJimaiOT 3Ty craTbio ero cbctjioh namra. 
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SUMMARY 


The large areas of Saratov Transvolga syrt apron plains are presented by subzonal variants of dry 
steppes. They are practically ploughed up nowadays, or used as pastures. No more than 12—15 % 
of the steppes are intact. It should be noticed however, that more and more fallow lands appear on pla- 
kors, which were ploughed up earlier, many of them being in the last grass stage of reestablishment. 
Owing to great diversity of landscapes, soils and degree of anthropogenic disturbance, a considerable 
variety of zonal associations are observed. Separate fragments of Stipetum- Mictoherbosum associa¬ 
tions thrive on southern chernozems, and Stipetum lessingianae-Festucetum valesiacae and Festucetum 
valesiacae-Stipetum lessingianae associations with shrub communities are wider spread on dark chest¬ 
nut and chestnut soils. Complexes of xerophytic dwarf semishrubs (Artemisia lere hi ana, A. pauciflora 
and Tanacetum achilleifolium ) are recorded on salty soils. Absolute dominants of these steppes are Sti- 
pa lessingiana , Festuca valesiaca\ Stipa capillata occurs sparser. 
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Bo btopoh nojiOBHHe XX b. npoHcxommme b 6HOC<j>epe H3MeHeHHB rpo3BT HeBOC- 
nojiHHMtiMH noTep^MH bh^ob h nonyjnnjHH. J\jui p*ma bhaob, Hbe cymecTBOBaHHe b 
npHpoAHbix ycjiOBHBx no p^my npHHHH CTajio HeB03MO>KHbiM, cymecTBOBaHHe b ycjiOBH- 
BX HHTpOAyKUHH MO^CCT OKa3aTbCfl e^HHCTBeHHEIM OIOCOGOM COXpaHeHHB. HHTpOAyK- 

IJHfl B 6oTaHHHeCKHX Ca^aX-O^HO H3 MepOnpKBTHH no COXpaHeHHK) BKJXOB. fljIHTeJIb- 

Hoe cymecTBOBaHHe BH^a b ycjiOBHax KyjitTypbi oGycjiOBjiHBaeT cjiopMHpoBaHHe oco6oh 
CTpaTerHH >kh3hh BH^a, no-BHflHMOMy, oTJiHnaiomeHCfl ot CTpaTerra >kh3hh b npnpoA- 
heix ycnoBHBX. Pi3yHeHHe CTpaTerHH >kh3hh no3BOjraeT pa3pa6oTaTt MeponpHBTHB jxjir 
coxpaHeHHB BH^a b KyntType h pacmnpeHHB KyjitTHreHHoro apeajia. 

06i>eKTti HCCJieAOBaHHB — Viola alexandrowiana (W. Beck.) Juz., V. dactyloi- 
des Schult., V. incisa Turcz., V ircutiana Turcz. BKjnoHeHbi b perHOHajibHMH enneox 
«PeflKHe h HCHe3aioinHe pacTeHHB Ch6hph» (1980), V. incisa — b «KpacHyio khh- 
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ry CCCP» (1984) h «KpacHyio XHHry PCOCP» (1988). V alexandrowiana , V incisa 
h V. ircutiana hmciot CTaTyc rocy.a.apcTBeHHOH oxpaHbi, V dactyloides — CTaTyc MecT- 
hoh oxpaHbi. V. alexandrowiana — 3hacmhx IJeHTpajibHOH Ch6hph c AH3i>K)HXTHBHbiM 
apeajiOM (Kteennyx, 1949). V dactyloides — TpeTHHHtm pejiHXT c BOCTOHHoa3HaT- 
ckhm apeajiOM (PeBepAarro, 1940), V incisa — 3hacmhx IO>xhoh Ch6hph c ah3t>k)hk- 
THBHbiM apeajiOM (3yeB, 1996). V ircutiana — 3hacmhx ripHGaHxajibfl (HteaHOBa, 1988). 

Bee HccjieAOBaHHtie bham HHTpoAyAHpoBaHbi b IJeHTpajibHOM ch 6 hpcxom 6 oTaHH- 
necKOM ca^y (L(CEC) (r. HobochGhpcx) c 1979 r. (CeMeHOBa, 1993): V alexandrowiana 
H 3 HpxyTexoH o 6 ji. h Byp^THH, V dactyloides H 3 .SxyraH, V incisa H 3 KpacHoapcxo- 
ro xpaa, V. ircutiana H3 HpxyTCxon o 6 ji. PfeyneHHbie bham mo>xho ycneniHO HHTpo- 
AyunpoBaTB b ycnoBHflx yMepeHHO-Teiuioro HeAOCTaTOHHO yBJia>xHeHHoro npnpoAHoro 
pafioHa, k KOTopoMy othochtca r. HobochGhpcx. 3T0My cnoco 6 cTByeT OTHOCHTejibHO 
HeGojibinoe otjihhhc xjiHMaTHHecxnx ycjiOBHH pafioHa HHTpoAyxijHH ot ycjiOBHH npn- 
poAHoro MecTa npoH3pacTaHHfl, hx GnojiorHHecxHe ocoGchhocth h coneTaHHe aBTora- 
MHH H KCeHOraMHH. 

J\o chx nop Gmjih H3Becrabi pe3yjibTaTbi HHTpoAyxijHH TOJibKO V dactyloides b 
^Kyran n Ha flajibHeM BocTOxe. Tax, H. C. R aHHJiOBa (1993) othocht 3tot bha x nep- 
cnexTHBHbiM aji^ HHTpoAyKAHH b ^xyTcxoM GoTaHHnecxoM caAy, a B. H. GrapoAy6ueB 
(1980) yxa3biBaeT Ha ycnemHyio axxjiHMaTH3auHio BHAa b ycnoBHflx xyjibTypbi Haflajib- 
HeM Bodoxe. HaMH npoBeAeHbi HCCJieAOBaHHfl HHTpoAyxijHOHHbix nonyjunjHH, Haxo- 
Ahhihxch b xyjibType b IJCEC Gonee 10 JieT: V alexandrowiana — 18 JieT, V dactyloi¬ 
des — 19, V incisa — 15 h V ircutiana — 12. HHTpoAyxijHOHHOH nonyjniuHeH Mbi chh- 
TaeM nonyjiHUHio, ccjjopMHpoBaHHyio b ycjiOBHax xyjibTypbi, He3aBHCHMO ot toto Haxo- 
Ahtch panoH HHTpoAyxAHH b npeAejiax apeajia BHAa hjih hct. 

noA cipaTerHeH >xh3hh noHHMaiOT «coBOxynHOCTb npHcnocoGjieHHH, oGecnenHBa- 
lOIIJHX BHAy B03M0)XH0CTb 06 HTaTb COBMeCTHO C APyTHMH OpraHH3MaMH H 3aHHMaTb 
onpeAeneHHoe nojioaceHHe b cooTBeTCTByiomHX 6H0ijeH03ax» (PaGoraoB, 1978). Crpa- 
TerHK) >xh3hh Mbi onpeAejmiH no o 6 meMy noBeAeHHio pacTeHHH h xoMnnexcy npH3Ha- 
xob, Ba^cHeHtQHMH H3 xoTopbix flBiunoTCfl nepexoA pacTeHHH b reHepaTHBHbiH ne- 
pHOA H Cn 0 C 06 H 0 CTb X CaM0B0306H0BJieHHK). Mbi BblAeJIHJIH CJieAyiOmHe XpHTepHH 
AJifl H3yneHHbix HaMH bhaob: 1) cooTHomeHHe BereTaraBHOH h penpoAyKTHBHOH c(J>epbi; 
2) TeMn OHToreHe3a, npoAOJDXHTenbHOCTb 6 ojibmoro >XH3HeHHoro unxjia; 3) ycTOHHH- 
BOCTb phtmhxh ce30HHoro pa3BHTHH; 4) >XH3HeHHoe coctohhhc nonyjunjHH, XOTOpOe 
BXjnonaeT MomHOCTb pacTeHHH, HHTeHCHBHOCTb OTnaAa ocoGefi b npereHeparaBHOM ne- 
pnoAe OHToreHe3a, B03pacTH0H cnexTp nonyjniuHH, nnoraocTb h HHCJieHHocTb ocoGefi 
B nOnyjIHAHH, M0p030CT0HX0CTb, 3HMOCTOHXOCTb; 5) CeMeHHOe pa3MHO»CeHHe, XOTOpOe 
BXjnonaeT TeMn pa3MHO>xeHHfl, ypo^can ceMAH b nonyjunjHH, HajiHHHe caMOceBa, xa- 
necTBO ceMHH (rpyHTOBan h jia 6 opaTopHan Bcxo^cecTb, ^(H3Hecnoco6HOCTb cemH npn 
AJIHTeJIbHOM XpaHeHHH); 6 ) yCTOHHHBOCTb X 6oJie3HHM H BpeAHTeJMM \ 7) arpeCCHBHOCTb 
BHAa B yCJIOBHHX HHTpOAyXAHH. 

ripH H3yneHHH HHTpOAyKIJHOHHblX nonyjMUHH HCCJieAOBaHHblX BHAOB pOAa Viola 
Hcnojib30BajiH ueHononyjwAHOHHo-OHToreHeTHHecxHH mctoa, npeAAO^ceHHbm T. A. Pa- 
Gothobmm (1950), pa3BHTbiH hixojioh A. A. YpaHOBa (L(eHononyjiHAH«..., 1976; 3ay- 
ronbHOBa h AP-, 1988), cpaBHHTejibHbiH 3xcnepHMeHTajibHO-OHToreHeTHHecxHH mctoa 
HCCJ ieAOBaHnH, pa 3 pa 6 oTaHHbiii H. T. Cepe 6 paxoBbiM h T. H. Cepe 6 paxoBOH (1972), 
MeTOA nojieBoro onbiTa (flocnexoB, 1972), cj)eHOJiorHHecxHH mctoa (BeiiAeMaH, 1974). 
CxeMy 6 ojibmoro )KH 3 HeHHoro anxjia aHajiH 3 HpoBajiH no MeTOAy, npeAJio^ceHHOMy 
JI. A. ^KyxoBOH (1983). ripn onpeAejieHHH ^ch 3 hchhoh 4>opMbi pacTeHHH ncnojib 30 Ba- 
jih xjiaccH(J)HxauHK) ajw poAa Viola T. H. Cepe 6 pnxoBOH h T. B. Botomohoboh (1984). 
,Hjm onpeAejieHHH »CH 3 HeHHoro coctoxhhm nonyjiHUHH 6 pajiH 10 —20 cpeAHeB03pacT- 
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Hbix reHeparaBHbix ocoGefi. OnpeAejuum MomHOCTb BereTaraBHOH h reHeparaBHOH 
ccjjepbi (3ayrojibHOBa h Ap., 1988). IIpH onncaHHH moiahocth pacTemia ynHTbiBajiH bbi- 
coTy pacTeHHfl, MaxcHMajibHbiH AnaMeTp HaA3eMHOH Haora, hhcjio noGeroB BToporo no- 
pflAKa, hhcjio u,BeTKOB, miOAOB, jiHCTbeB, pa3Mep caMoro KpynHoro jiHCTa. nromocTb 
nonyjiHUHH onpeAejnuiH 3axjiaAKOH Majibix miomaAOK 15 X 15 cm no AHaroHajiH acjuih- 
kh b 1 0 noBTopHOCTax. B 1993 r. noAcneT hhcjichhocth npoBOAHjiH c yneTOM pa3Aejie- 
hha ocoGefi no B03pacTHbiM coctoahham. Bo3pacraoH cneKTp b paGoTe Bbipa^ceH b npo- 
Aemax ot oGmero HHCJia ocoGefi. ripn H3yneHHH ccmchhoh npoAyKTHBHOcra, Mopcjjo- 
jioraH njiOAOB h ceMHH, onpeAejieHHfl xanecTBa cqmxh Hcnojib30BajiH «MeTOAHnecKHe 
yica3aHHfl no ceMeHOBeAeHHio» (1980). /Jjifl oGpaGoTKH nojiyneHHbix pe3yjibTaTOB hc- 
n0JIb30BaJIH MeTOA BapHaiJHOHHOH CTaTHCTHKH npH 20-KpaTHOH nOBTOpHOCTH. OnpeAe- 
jwjih M — cpeAHiOK) apHcjjMeraHecKyio, ± m — ee oniHGicy, V — K03<Jxj)HAHeHT Bapna- 
ijhh, t 0 .5 — KpHTepHH CibiOAGHTa npH 95 %-m ypoBHe BepoHraocTH (5 %-m ypoBHe 3Ha- 
HHMOCTH) (rijIOXHHCKHH, 1980). 


Pe3yjn>TaTbi h oGcyHCAeirae 
CooTHomeHHe BereTaraBHOH h penpoAyKTHBHOH ccjjepbi 

Bee HCCJieAOBaHHbie BHAW B yCJIOBHflX HHTpOAyKIJHH flBJHHOTCfl MHOrOJieTHHMH Tpa- 
BJIHHCTblMH paCTeHHflMH, p03eT0HHbIMH KOpOTKOKOpHeBHIAHblMH TeMHKpHnTO(j)HTaMH. 
no KJiaccH(j)HKauHH MOAeJiefi no6eroo6pa30BaHM H3yneHHbie bham othocatca k AByx- 
OCHblM MOHOnOAHaJIbHbIM p03CT0HHbIM paCTCHHHM C nOJIHIJHKJIHHeCKHMH p03eT0HHbIMH 
noGeraMH (CepeGpflKOBa, EoroMOJiOBa, 1984). Y V. alexandrowiana h V. ircutiana bctb- 
jieHHe oGnjibHoe (Gojiee 5 noGeroB BToporo nopaAKa), y V. incisa h V. dactyloides — Me- 
Hee oGnjibHoe (MeHee 5 noGeroB). Y V. alexandrowiana h V. ircutiana GoKOBbie noGern 
o6pa3yiOTCH H3 na3ynmbix nonex c 1-ro roAa >kh3hh, y V. dactyloides h V. incisa — 
co 2-ro roAa >kh3Hh. Y cpeAHeB03pacrabix reHeparaBHbix pacTeHHH bo3mo>kho noaBJie- 
Hne noGeroB 3 h 4-ro nopjiAKOB. npn noBpe>KAeHHH rnaBHoro noGera cnamne nonXH 
Ha KopHeBHme CTaHOBflTca noHxaMH bosoGhobjichhil reHeparaBHbie pacTeHHH — mhoto- 
jierane nojiHxapnHKH. Y H3yneHHbix bhaob, no KJiaccHcjmxanHH W. Troll (1964), coijBe- 
rae — 4 ) P OH A03HaH KHCTb, BCTpoeHHaa b CKenerayio ocb; coitBerae — nojiHTejiHHecxoe, 
HHTepKajMpHoe. Bee bhabi — MHorojieraHe nojiHKapnHKH, hmciot 2 rana uBeraa — 
xa3MoraMHbie h KJieHCToraMHbie (EjincacjjeHKO, 1998; 20016). Xa3MoraMHbie abctkh 3a- 
KJiaAMBaioTCH bo BTopofi nojiOBHHe neTa — Hanajie oceHH. 3anaTKH JiHCTbeB h abctkob 
nepe3HMOBbiBaiOT h pa3BHBaiOTCfl ao cj)a3bi uBeTeHHH bcchoh. npn TenjiOH oceHHeH no- 
roAe xa3MoraMHbie abctkh MoryT noflBHTbca b na3yxax jihctbcb jierae-oceHHeH reHepa- 
AHH. HeAopa3BHTbie oceHHHe JiHCTbfl GyAyT npeACTaBJuiTb jihctba BeceHHeH reHepaijHH. 
KJieHCToraMHbie abctkh 3aKjiaAbiBaiOTCfl b TeneHHe Bcero BereTaitHOHHoro nepnoAa. 
Xa3MoraMHbie abctkh npHcnocoGjieHbi k 3HTOMO(j)HjibHOMy onbuieHHio, KJieHCToraM¬ 
Hbie oGecnenHBaiOT aBToraMHio. PeAyxijHfl opraHOB uBeraa b KJieiicToraMHOM rane npn- 
boaht k 3kohomhh pecypcoB pacTeHHH npH ABeTeHHH h onbuieHHH. ConeTaHHe KceHora- 
mhh h aBToraMHH oGecnenHBaeT Bbi^cHBaHHe bhaob npn H3MeHeHHH ycjiOBHH oGHTaHH^ 
b HCTopHHecKOM npouuiOM h npH HHTpoAyKijHH b HacTOJiutee BpeMH. 


TeMn OHToreHe3a, npoAOJi^cHTejibHOCTb Gojibinoro »cH3HeHHoro AHKJia 

K KOHity 1-ro roAa tojibko y V. ircutiana 100 % pacTeHHH nepeuuiH b reHeparaBHoe 
cocTOHHHe, y V. incisa — 85, y V. alexandrowiana — 70, y V. dactyloides — 41. IjBeTKH 
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TAEJIMUA 1 

npOflOJl>KHTeJlbHOCTb B03paCTHbIX COCTOHHHH H 60JIbllI0r0 )KH3HeHHOrO UHKJia 
y bhjiob poaa Viola (3 kciio3Huhh OoTaHHnecKoro caaa, r. Hoboch6hpck) 


Bo3pacTHOH nepnofl 

Bo3pacTHoe 

COCTOHHHe 

Bhju>i 

V. alexandro¬ 
wiana 

_i 

V dactyloides 

V. incisa 

V. ircutiana 

M ± m 

npereHepaTHBHbiH, 

npOpOCTKH 

16.63 ± 1.62 

28.57 ± 2.03 

13.94 ± 1.22 

20.3 ±2.01 

jHHH 

lOBeHHJibHoe 

12.57 ± 0.62 

16.6 ± 1.01 

24.25 ± 1.11 

21.17 ± 2.68 


BnprHHHjibHoe 

11.6 ± 1.94 

15.63 ± 2.73 

14.50 ±2.10 

9.00 ± 1.96 

reHepaTHBHbiH 

Mojiojuoe 

90 jiHen 

1—2 rojia 

1—2 roaa 

90 jiHen 


CpejiHeB03pacT- 

2-6 

2-4 

2-6 

2-3 


Hoe, JieT 






Crapoe, JieT 

1-3 

1-3 

1-3 

1-2 

nocireHepaTHBHbiH, 

Cy6ceHHJibHoe, 

1-2 

1-2 

1-2 

1-2 

JieT 

JieT 





EoJIblUOH XH3HeHHbIH 

HHKJI, JieT 

9 

5-7 

7 

5-6 


npHMeMaHHe. M — cpeflHHH apH(J)MeTHHecKaa, ±m — ee oiiiH6Ka. 


o6pa3yiOTCH b na3yxax jihctbcb, mnmiasi c 3 hjih 4-ro jiHCTa. Te oco6h, KOTopwe npo- 
hijih npereHepaTHBHbiH nepHOA 3a OAHy BereTaunio hmciot ot 5 —6 ( V\ alexandrowiana, 
V. ircutiana) ao 7—8 (V. dactyloides , V incisa) jihctbcb. I^BeTeHHe y tbkhx ocoGefi Ha- 
HHHaeTCH c KJieHCToraMHbix ubctkob b 1-h toa >kh3hh Ha 40— 60-h AeHb nocjie npopac- 
TaHHH ceMjiH (Ta6ji. J). 

Eojibhioh ^CH3HeHHbm ijhkji onpeAejrajiH Kax coBOKynHOCTb Bcex nocjieAOBaTenb- 
HblX (J)a3 pa3BHTHH paCTCHHH OT CeMeHH AO OTMHpaHHH. no JIHTepaTypHBIM AaHHbIM, 
AJih bhaob poAa Viola npH HHTpoAyKijHH OTMenaeTCH coKpameHHe npoAOJDKHTejibHO- 
cth Gojibinoro ^(H3HeHHoro AHKJia (CrapoAyGijeB, 1980; CeMeHOBa, 1991). /Jjm H3yneH- 
Hbix bhaob b ycjiOBHHx KyjibTypbi xapaKTepeH HenpoAOJDKHTejibHbiH Gojibihoh >kh 3- 
HeHHblH UHKJI AO 9 JieT H yCKOpeHHblH OHTOreHe3. JOBeHHJIbHaa H BHprHHHJIbHafl CTa- 
Ahh cGjiH^ceHbi HacTOJibKo, hto He BbiAejHiiOTCH HMMaTypHbie oco6h. HaGjnoAaeTCfl 
peBepcHH, npeACTaBJieHHaa HerjiyGoKHM OMOJio^ceHHeM — nepexoAOM H3 coctouhhji 
CT aporo reHepaTHBHoro pacTeHiw b coctoahhc mojioaoto reHepaTHBHoro pacTeHim. 
Bo3mo>kho h ycKopeHHoe pa3BHrae b reHeparaBHOM nepHOAe — nepexoA H3 coctoh- 
hhji mojioaoto reHepaTHBHoro pacTemm b coctohhhc CTaporo reHepaTHBHoro pac- 
TeHHH. 

HecoMHeHHO, Taxon OHToreHe3 y H3yneHHbix bhaob CBjoaH c BHyrpHnonyjnmHOH- 
HOH H MOKBHAOBOH KOHKypeHLtfieH B npHpOAe. YCKOpeHHblH OHTOreHe3 n03B0JHieT B 
yCJIOBHHX Me^CBHAOBOH KOHKypeHIJHH IipH HH3KOH K 0 HKypeHT 0 Cn 0 C 06 H 0 CTH BHAOB 
3a 1 BereTaijHOHHbiH ce30H npoiiTH npereHepaTHBHbiH nepnoA h nepeiiTH b reHepaTHB- 
HbiH. PeBepcHH h ycKopeHHoe pa3BHrae hbjhiiotch cjieACTBHeM yBejiHHeHHH iijiothocth 
nonyjniAHH 3a kopotkhh npoMe^cyTOK BpeMeHH (HenpepbiBHoe nocTynneHHe ceMHH 
b noHBy c hiohh no OKT^Gpb h npopacTaHHe ceMjni c hiohji no ceHTJiGpb). 


YCTOHHHBOCTb pHTMHKH Ce30HH0T0 pa3BHTHJI 

Bhabi HBJWioTca AJiHTejibHOBereTHpyiomHMH c BeceHHe-oceHHHM xa3MoraMHbiM ijBe- 
TeHHeM h BeceHHe-jieTHe-oceHHHM KJieiiCToraMHbiM ABeTemieM. njiOAOHomeHHe xa3MO- 
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raMHBIX UBeTKOB HenOCpe,aCTBeHHO 3aBHCHT OT GHOTHHeCKHX H aGHOTHHeCKHX (j>aK- 
TOpOB, IUIOAOHOIIieHHe KJieMCTOraMHMX U,BeTKOB 3aBHCHT OT 3THX ^aKTOpOB He3HaHH- 
TeJIbHO, B CBH3H C TeM, HTO THHeijeH 3amHmeH nJIOTHO COMKHyTMMH HaiHeJIHCTHKaMH. 
ConeTaHHe KcenoraMHH h aBToraMHH y H3yneHHMx bhaob no3BOJiHJio pacumpHTb 30Hy 
TOJiepaHTHOCTM BHAOB K OKOJIOTHHeCKHM ^aKTOpaM. 

B ycjiOBHflx HHTpojuyKUHH Bee H3yneHHbie bham npoxo^T Bee (})eHOJiorHHecKHe 4>a- 
3M. MHorojieTHHe ^eHOJioraHecKHe HaGjnoAeHHii 3a bhabmh poAa Viola b ycjioBHax 
HHTpOAyKIXHH IIOKa3aJIH, HTO ^CHOpHTMM AaHHMX BHAOB OTHOCIITCfl K yCTOHHHBOMy TH- 
ny no KJiaccH(])HKau,HH H. A. ABpopnHa (1956). 


^H3HeHHoe cocToaHne nonyjiaann 

^H3HeHHoe cocTOUHne nonyjiauHH onpe^ejiajiH no pnAy npn3HaKOB Ha pa3H0B03- 
pacrabix nonyjnmHiix. MHorojieTHHe nonyjHHjHH npeACTaBJUHOT co6on caMonoAAep- 
^HBaiomnecu nonynaann, c npoeKTHBHMM noKpwTneM 6jih3khm k 100 %. MojiOAwe 
nonyjinuHH 2-ro n 3-ro roAa >kh3hh C03AaHM noceBOM hjih nepeca^Kon pacTeHHH c 
npoeKTHBHMM noKpMTHeM 30—60 % Ha ynacTKax c pa3HMMH ycjioBHflMH ocBemeHHa. 
CpaBHHTeJlbHMH aHaJIH3 ^CH3HeHHOTO COCTOflHHfl CpeAHeB03paCTHMX reHepaTHBHMX oco- 
Geii noKa3aji: Ha 3aTeHeHHMx ynacTKax >KH3HeHHoe cocTonHHe HHTpoAyKijHOHHMx no- 
nyjiflHHH 3-ro roAa >kh3hh 3HaHHTeJH>HO HH^ce, neM 2-ro h MHorojieTHHx Ha otkpmtmx 
ynacTKax, oco6h noAaBJieHM nonra no bccm npH3HaKaM y Bcex bhaob (Ta6ji. 2). Oco6h, 
nepeca^ceHHMe b mojioaom reHeparaBHOM coctouhhh b 1-h to# >kh3hh, Ha 2-ii toa HMe- 
jih 3HanHTejibH0 MeHbmyio MoiijHOCTb, HeM He nepeca^ceHHMe pacTeHHH 3Toro B03pacTa. 
BjiH^HHe nepeca^KH cKa3MBaeTcn no BceM npH3HaKaM. HaH6ojiee yn3BHMMH bha V. ir- 
cutiana , HaHMeHee — V dactyloides , npnneM jy iHHa JincTa y Bcex bhaob nepeca^ceHHMX 
ocoGeii MeHbuie b 1.7—1.9 pa3a. V. incisa — HanGonee ycTOHHHBMH bha. Moiahoctb 
pacTeHHH HpKyrcKOH npHpoAHOH nonyjnnjHH V. alexandrowiana (CeMeHOBa, HBaHOBa, 
1988) non™ no BceM napaMeTpaM ycTynaiOT pacTeHHUM MHorojieTHeii HHTpoAyKijHOH- 
hoh nonyjmjHH. PacTeHHH hhthhckoh npHpoAHoii nonyjHnjHH V dactyloides (CeMe- 
HOBa, HBaHOBa, 1988), xoth Gojiee HH3KopocjiMe, Gojiee MejiKOJiHCTHMe, neM pacTeHHH 
b ycjiOBJwx KyjibTypM, ho hhcjio jihctbcb y hhx b 4 pa3a Gojituie. Moiahoctb ocoGeii 
V ircutiana b ycnoBHUx KyjibTypM npaKranecKH He OTJiHHaeTca ot HpKyrcKOH npnpoA- 
hoh nonyjumHH. 

H3yneHHMM BHAaM CBOHCTBeHHM MOIIJHOCTb noGerOBOH H KOpHeBOH CHCTeM h 6mct- 
poe 3aBepmeHHe oHToreHe3a, hto y^ce OTMenajiocb Jl. B. 3ayrojibHOBoii c coaBT. (1988) 
jyin npnpoAHMX nonyjnmHii c bmcokhm ypoBHeM >KH3HeHHOCTH. 


HHTeHCHBHocTb ornaAa ocoGeii b npereHepaTHBHOM nepnoAe OHToreHe3a 

IIpH noceBe 2000 ceMHH Ha 8 m 2 b 1994 r. nonyjumHfl b Hiojie cjieAyiomero ro¬ 
Aa GMJia npe^CTaBJieHa lOBeHHJibHMMH pacTeHHHMH b KOJinnecTBe ot 141 (V ircutia¬ 
na) jx o 262 (V incisa) (TaGji. 3). CMepraocTb ocoGeii 3a 1-h ro^ >kh3hh cocTaBHJia 
ot 11.35 (V. ircutiana) ao 19.05 % (V dactyloides). Ha 2-h toa ^ch3Hh nonyjnmHn 6 m- 
Jia npeACTaBJieHa npopOCTKaMH, lOBeHHJIbHMMH, BHprHHHJIbHMMH, MOJIOAHMH H epeA- 
HeB03paCTHMMH reHepBTHBHMMH paCTeHHSMH. HjlOTHOCTb nOnyjMAHH COCTaBHJia OT 
262 (V. incisa) ao 596 (V. alexandrowiana) ocoGeii/M 2 . 
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TABJ1MUA 2 


XapaKTepMCTMKa cpe,aHeB03pacTHbix reHepaTHBHbix pacTeHHH pa3H0B03pacTHbix HHTpoayKUHOHHbix nonyjiHUHH bh^ob po,aa Viola 

(3Kcno3HUHH 6oTaHH4ecKoro caaa, r. HobochOhpck) 


& 

P! 

s' 

S 

H ^ 

o s 

ex >> 

AaTa 

noiiCHeTa 

BbicoTa, cm 

_ 

MaKCHMajibHbift 
AHaMeTp Ha^- 
3eMHOH HaCTH, 
CM 

Hhcjio 

CaMbin KpynHbift jihct, cm 
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V alexandrowiana , npicyrcKafl nonyjiauHH 








2 

22.07.1996 

14.8 

15 

11.5 

19 

29.9 

17 

126.3 

32 

93.4 

37 

11.0 

28 

7.5 

18 

8.3 

9 

4.8 

9 

3 

18.06.1996 

8.5 

24 

5.8 

30 

14.8 

9 

13.3 

65 

7.5 

38 

1.1 

29 

4.7 

24 

5.0 

9 

3.0 

16 

16 

12.06.1995 

6.9 

30 

— 

— 

- 

- 

9.9 

21 

4.6 

18 

2.4 

40 

4.1 

29 

5.2 

14 

3.4 

17 









V dactyloides 
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24.07.1996 

17.7 
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58 
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27 

22.5 

48 
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63 

1.9 

53 

11.7 
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37 
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3 

27.07.1996 

16.4 

14 

4.1 

21 

14.6 

15 

4.3 

19 
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30 

1.0 

0 

12.3 

9 

5.9 

17 
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27 

16 
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15.5 

17 

— 

- 

- 

- 

5.5 

41 

3.8 

39 

2.0 

39 

12.1 

22 

6.1 

18 

10.0 

28 










V incisa 
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21.3 
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36.2 
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32.1 

64 
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3 

27.07.1996 

16.8 

12 

12.6 

21 

24.2 

32 

7.0 

39 

4.7 

32 

0.0 

0 

16.3 

15 

7.1 

14 

6.4 

12 

16 

12.06.1995 

14.4 

13 

— 
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- 

7.4 

51 

4.3 

44 

2.0 

41 

9.4 

12 

6.4 

16 

5.0 

14 









V ircutiana 










2 

18.06.1996 

12.0 

16 

6.1 

16 

23.2 

16 

104.7 

40 

65.8 

36 

7.4 

34 

5.6 

25 

5.7 

19 
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17 

3 

27.07.1996 

3.3 

14 

1.5 

67 

7.3 

21 

— 

— 

3.6 

36 

1.0 

0 

2.0 

20 

2.3 

17 

2.2 

10 


npHMenaHHe. M — cpeaHHH apH(J)MeTHMecKaa, V — K 03 <J)<J)HUHeHT BapnauHH. 



TABJIMUA 3 

CMepTHocTb pacTeHHft b nepBbie roflbi acH3HH h xapaKTepHCTHKa 3 hmoctoJ4kocth bhaob Viola 
(3Kcno3HUHfl 6oTaHH4ecKoro caaa, r. Hoboch6hpck) 


BHabi 

Hhcjio 

noceHHHbix 

CeMHH 

Hhcjio oco6eft 

CMepTHOCTb, % 

04.07.1994 

i 

28.08.1995 

V alexandrowiana , HpKyTCKaa nonyjwuHfl 

2000 

200 

166 

17.00 

V alexandrowiana , 6ypflTCKaa nonyjifliuw 

2000 

173 

144 

16.76 

V dactyloides 

2000 

189 

153 

19.05 

V incisa 

2000 

262 

230 

12.21 

V. ircutiana 

2000 

141 

125 

11.35 


TAEJIHIJA 3 (npodoAOtcenue) 



Hhcjio oco6e(4 
24.05.1996 

Hhcjio oco6eft 18.06.1996 

BHflbl 




B TOM HHCJie, % 


Bcero 

A 

Bcero 

OTpOCIHHX 

nepe3HMO- 

BaBUIHX 

V alexandrowiana , HpKyTCKaa nonyjiauHfl 

105 

63.25 

117 

10.26 

70.48 

V alexandrowiana , 6ypflTCKaa nonyjwuHH 

40 

27.78 

62 

35.48 

43.06 

V dactyloides 

105 

68.63 

127 

17.32 

68.63 

V incisa 

88 

38.26 

174 

49.43 

75.65 

V. ircutiana 

56 

44.80 

84 

33.33 

67.20 


riptiMenaHHe. A — hojih nepe3HMOBaBiiinx h HenoBpexaeHHbix oco6eft. 


Bo3pacTHOH cneKTp nonyjiauHH 


Bo3pacTHOH cneKTp MHorojieraeH HHTpoflyKijHOHHOH nonyjiauHH no3BOJiaeT onpe- 
AejiHTb ypoBem> cocToamw BH^a b ycjiOBHJix KyjibTypbi. Bo3pacTHOH cneKTp H3ynajiH 
y V. alexandrowiana, V. dactyloides h V incisa. Y V. incisa paccMaipHBajiH 2 nony- 
jhujhh b pa3Hbix ycjiOBHax ocBemeHna. y V. ircutiana MHorojieTHne nonyjHnjHH ot- 
cyTCTBOBajin, Tax KaK bha, aBJiaacb MnrpaHTOM, nepe3 3—4 roaa noKH/jaji /jejMHKy. 
MHoroneTHHe HHTpo/iyKijHOHHbie nonyjinijHH yKa3aHHbix Bbirne 3 bhaob nojiHonjieH- 
Hbie, t. e. cnoco6Hbi k caMonoflAepacaHHio ceMeHHbiM nyreM (cm. pncyHOK). IIo KJiaccn- 
(|)HKauHH T. A. Pa6oTHOBa (1978), B03pacTH0H cneKTp MHorojieTHHX nonyjnnjHH hbjw- 
eTca JieBocTopoHHHM, t. e. oco6h npereHeparciBHoro nepno^a npe^CTaBJiaiOT 3HaHHTejib- 
Hyio nacTb nonyjinijHH. Y V. alexandrowiana h V. dactyloides npopocTKH cocTaBJiniOT 
non™ nojioBHHy nonyjiauHH, y V. incisa — Gojibinyio nacTb nonyjHHjHH. Ha OTKpbiTbix 
cojmeHHbix ynacTKax nonyjnntfiH V, incisa 81 % — npopocTKH. Ha 3aTeHeHHbix ynacT- 
Kax nonyjiauH)i coctoht Ha 60 % H3 oco6en 3toto B03pacTHoro coctouhhh h xapaicrepHo 
yBejiHneHHe aojih nocjie/jyiomHx B03pacrabix coctojihhh. Bepoarao, 3to CBinaHo c oco- 
GeHHocTaMH Ghojiothh npopacTaHHii ceMHH (GjiaronpjwTHo apxoe ocBenjeHHe h bbico- 
Kaa TeMnepaTypa). JieBocTopoHHHM B03pacTH0H cneKTp xapaKTepeH nonyjinijHH c 
HHTeHCHBHbiM B03o6HOBJieHHeM, GoJibuiHM oTna^OM ocoGen Ha HanajibHbix 3Tanax pa3- 
BHTira hjih npH nepexo^e bo B3pocjioe cocTonHHe (3ayrojibHOBa h #p., 1988). Y H3yneH- 
Hbix bh^ob ko 2 ro^y >kh3hh noraGaeT 1/3 nonyjiauHH. 
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A E B r 


Bo3pacTHOH cneicrp hhtpo^ykuhohhmx nonyjumHH bh^ob po^a Viola L. (3Kcno3nqnx SoTaHHHecKoro caaa, 

r. Hoboch6hpck, 27.06.1996 r.). 

1 — npopocTKH {pi), 2 — pacTemw: WBeHHJibHbie (j), 3 — BHprHHHJibHue (v), 4 — MOJiOflbie reHepaTHBHbre (gi), 
5 — cpeaHeBcrapacTHbie reHepaTHBHbie {gi), 6 — CTapbie reHepaTHBHbie (g 3 ), 7 — cy6ceHHJibHbie (ss) no: JI. B. 3ayroJib- 
HOBa h ap. (1988). A — V. alexandrowiana, B — V. dactyhides, B — V. ircutiana, r — V. incisa. A — B — nonyjiauHH 
Ha oTicpbiTux co;iHeHHbix aenaHicax, r — nonyjwuHa Ha 3aTeHeHHOM ynacTice. IIo och aocuwcc — aojw ot o6mero hhc- 

jia oco6eH, %. 


M0p030CT0HK0CTb, 3HMOCTOHKOCTb 

Bee HccjieAOBaHHbie bh^h othochtch k rpynne paHOHanHHaiomHx h nc> 3 flHOKOH 4 a- 
iomHx BereTauHK) pacTeHHH no KJiaccH(})HKaaHH n. H. JlannHa h C. B. Chahcboh (1968). 
Bh^bi HeMopo3ocTOHKne, npn 3aMopo3Kax noBpe>KAaK)TCfl b ochobhom xa3MoraMHbie 
6yTOHbi h UBeTKH, noBpeacAeHHbie pacTemm oTpacTaiOT 3a chqt ciummx nonex. Mojio- 
Awe pacTeHHH (1 — 2-ro ro^a hch3hh) Gojiee Mopo3ocTOHXHe, neM Gojiee CTapbie pac- 
TeHHa. V. incisa , xoth h HanMeHee Mopo3ocTOHxan, ho oGjia^aeT HanGojibrneH cnocoG- 
HOCTBK) k OTpacTaHHio. V. dactyloides HanGonee Mopo3ocTOHKaa, oto ace cbohctbo otmc- 
THJia H. C. ^aHHJioBa (1993) fljin ototo BH^a b ycjioBHax HHipoAyxijHH b SlKymn. 

Ilocjie nepe3HMOBKH pacTeHHH 1-ro ro^a >xh3hh b (j>a3y BereTaijHH nocjie exo/ja CHe- 
ra BCTynHJiH ot 28 (V. alexandrowiana , GypflTCxaji nonyjiaara) /jo 68 % (V. dactyloi¬ 
des) ocoGen (Ta6ji. 3). O^Haxo nepe3 Mecnu, HaGjno/jajiocb oTpacTaHHe noBpe^eH- 
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hmx pacTeHHM 3a cneT na3yniHbix nonex bo3o6hob- 
jieHHa h cmmmx nonex Ha KopHeBHme. B pe3yjibTaie 
CMepTHocTb ocoGeii b nonyjiaixHH ot npeAMAymero 
roAa cocTaBHJia ot 24 (V. incisa) ao 60 % (V. alexan¬ 
drowiana, 6ypaTCKaa nonyjraijHfl). 

fiflZ OaeHKH npH^CHBaeMOCTH paCTeHHH MOJIOAWe 
reHepaTHBHbie pacTeHHa b 1-h roA hch3hh nepecaAH- 
jih oceHbK). Ha cjieAyiomHH toa CMepraocTb ocoGeii 
2-ro roAa >kh3hh cocTaBHJia ot 4 (V. incisa) ao 63 % 
(V. alexandrowiana , HpxyTcxan nonyjumHJi). Ha 3-h 
toa HCH3HH tojibko y V. alexandrowiana CMepraocTb 
oco6eH 3HaHHTejibH0 cHH3HJiacb (ao 9 %), y ocrajib- 
hmx bhaob CMepraocTb yBejiHHHJiact Ha 4 (V. inci¬ 
sa) — 18 % (V. dactyloides). B pe3yjibTaTe 3a 2 roAa 
tojibko y V. incisa noraGjio 10 % ocoGeii, y ocrajib- 
hmx bhaob nonyjiaAHa yMeHbniHJiacb b 2 pa3a. Bec- 
hoh Ha6jiK)AaeTca BbinHpaHHe KopHeBHma HaA non- 
boh. OcoGeHHo 3to xapaKTepHo aji a nepeca^ceHHbix 
pacTeHHM oceHbK), Tax xax He ycneBaiOT c^opMHpo- 
BaTbca HOBbie npHAaTOHHwe xopHH, h ecjiH pacTeHHM 
He 3aMyjibHHpoBaTb hjih oxyHHTb BecHoii, to nonxH 
B03o6HOBJieHHH noraGaiOT, h pereHepaTHBHaa cno- 
coGhoctb oco6h GyzjeT 3aBHceTb tojibko ot kojihhc- 
CTBa h moiahocth cnamHX nonex. 


CeMeHHoe pa3MHo>xeHHe 

npH ceMeHHOM caMonoAAep^caHHH nonojiHeHHe 
^paxuHH B3pocjn»ix pacTeHHM 3aBHCHT ot ypoBHn ce- 
MeHHOH npoAyxTHBHOCTH h ypo>xaji ceM^H, nouBJie- 
hm caMOceBa b nonyjumHH. ^jiHTejibHoe njiOAOHo- 
rneHHe KJieHCToraMHbix (caMoontiJiaeMbix) abctkob 
h He3HaHHTejibHoe bjihahhc noroAHbix ycjiOBHH Ha 
hx nJiOAOHomeHHe o6ecne4HBaK)T Bbicoxyio ceMeH- 
HyiO npOAyXTHBHOCTb y HCCJieAOBaHHMX BHAOB. Ko- 
a^^HAHeHT 3aB33biBaHHa ceM^H b njioAe cocTaBjiaeT 
6ojiee 50 %. CeMeHHaa npoAyxTHBHocTb y paCTeHHH 
HpxyTCKOH npnpoAHOH nonyjMAHH V. alexandro¬ 
wiana (CeMeHOBa, HBaHOBa, 1988) MeHtuie, neM 
y paCTeHHH Hameii HHTpoAyxAHOHHOH nonyjiaAHH. 
PacTeHHa V. dactyloides hhthhckoh npHpoAHOH no- 
nyjiauHH (CeMeHOBa, HBaHOBa, 1988), xotji h hmcrdt 

K03^(J)HAHeHT 3aBa3bIBaHHa CeMHH Ha 10-15 % Bbl- 

rne, neM b ycjioBHax KyjibTypbi, ho hhcjio njiOAOB 
b 3 pa3a MeHbine, b njioAe Ha 10—13 ceMHH h ceMa- 
3anaTKOB MeHtuie. Hhcjio ceMHH h xoa^^HAHeHT 3 a- 
BH3MBaHHa ceM^H b njioAe y oco6eii V. ircutiana 
b ycjiOBHJix KyjibTypbi He3HaHHTejibHO OTjiHnaeTca 
ot HpxyTCKOH npHpoAHOH nonyjMAHH. 
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OceHbK) 1994 r. Ha hhctbix AeMHKax, nnomaAbio 8 m 2 mm nocemiH 2000 ceM^H xa^c- 
Aoro BHAa. B 1995 r. noACHHTajm ceMeHHyio npoAyKTHBHocTb Ha 20 moacjibhmx ocoGax 
3a nepnoA njiOAOHomeHna. 3 to no3BOJiHJio onpeAejiHTb ypo^can ceM^H b nonyjiaAHH. 
MaKCHMajibHMH ypo^caii HMejia HpxyTCKaa nonyM^HH V. alexandrowiana (9086 hit. ce- 
mah/m 2 ), MHHHMajibHyK) — V. dactyloides (1291 hit. ceM>m/M 2 ) (Ta6n. 4). A 0JI_ 
roBpeMeHHoe njiOAOHomeHHe KJieiicToraMHbix abctkob cnocoGcTByeT nocTonHHOMy 
nonojiHeHHK) 3anaca ceM^H b noHBe. 


HajiHHHe caMOceBa 

J\jvl H3yneHHbix bhaob xapaicrepeH MaccoBbiii caMoceB. B 1996 r. AucceMHHauHfl Ha- 
najiacb 24 hioha, a npopocTKH ot caMoceBa oTMeneHbi c 5 hiojhi y Bcex bhaob. IIpH 6jia- 
ronpHarabix noroAHbix ycjiOBHUx (Bbicoxaa TeMnepaTypa, yMepeHHaa BJia^cHocTb) ce- 
MeHa ot caMoceBa npopacTaiOT c hiohh no ceHTflGpb. 


KanecTBO ceMAH 

(rpyHTOBaa h jiaGopaTopHan Bcxo^cecTb) 

B Jia6opaTopHbix ycjioBHax Hanajio npopacraHHa ceMHH He 3aBHcejio ot rana ABeTica 
h cpoxa c6opa. Y V \ alexandrowiana , GypaTcxaa nonyjDmHfl, ceMeHa npopacTajiH Ha 
23-h AOHb, V. incisa — Ha 12-h achb, y Bcex ocTajibHbix — Ha 5—7-ii achb (EjiHca<j)eH- 
ko, 2001a). fljia Bcex bhaob xapaicrepHO pacTimyToe npopacTaHHe. K dactyloides noTpe- 
GoBajiocb 16 AHeii,.ocTajibHMM — 31—33. MaxcHMajibHyio jia6opaTopHyio BcxoacecTb 
HMejiH ceMeHa V. dactyloides (73—98 %) h V. ircutiana (93—99 %), y V. alexandrowia ¬ 
na Bexo^ceeTb ceM^H BapbnpoBajia ot 17 ao 58 %, am V. incisa T. n. CeMeHOBa (1991) 
OTMeTHJia Bbicoxyio Jia6opaTopHyio Bexo^ceeTb — Gojiee 80 %. HanGojibrnyio rpyHTO- 
Byio Bexo^ceeTb noxa3ajia V. incisa ( 16—26 %), HaHMeHbuiyio V. ircutiana (7—14 %). 


)KH3Hecnoco6HocTb ceMHH 
npH AJIHTeJIbHOM xpaHeHHH 

npOAOJDKHTeJIbHOCTb COXpaHeHPHI >KH3Hecn0C06H0CTH CeMHH B noHBe BJIHaeT Ha ca- 
MonoAAep^caHne nonyjunjHH b HHTpo Ay kijhh. CeMeHa HccjieAOBaHHbix bhaob cnoco6 - 
hm AJiHTejibHoe BpeMa coxpamiTb cboio >KH3Hecnoco6HocTb b KOMHarabix ycjioBHux: 
V. alexandrowiana b TeneHHe 4 JieT, V. dactyloides — 6, V. incisa — 7, V. ircutiana — 3 
(CeMeHOBa, 1995). CjieAOBaTejibHO, am othx bhaob, Bepojmio, xapaicrepeH 3HanHTejib- 
hmh 3anac ceMAH b nonBe. 


YCTOHHHBOCTb K 60Jie3HIIM H BpeAHTeJIftM 

H. C. flaHHJioBa (1993) OTMerajia am V. dactyloides ycTOHHHBOCTb k 6ojie3HHM. 
no HauiHM Ha6jiiOAeHHaM, jiHCTbn V. dactyloides noBpe^cAaiOTca rpnGaMH poAa Botrytis 
co BTopoii nojioBHHbi jieTa, o6pa3ya cepyio rHHJib (Bone3HH..., 1990). Bepoimio, bjihuct 
noBbimeHHaa BJiaacHocTb paiiOHa HHTpoAyKAHH no cpaBHeHHio c ^Kyraeii. Y ocTajibHbix 
bhaob He OTMeneHbi Kaicne-JinGo 3a6ojieBaHHfl. Y V. incisa h V. ircutiana xa3MoraM- 
Hbie ABeTKH noBpe}KAaK)TCfl HacexoMbiMH (nporpbnaiOT mnopeij). Y V. incisa b KjieH- 
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CToraMHbix ijBeTKax BHyrpH 3aBH3H OTKJiaABiBaiOT aHija aojitohochxh, ceMeHa cjiy- 
>xaT immeH Aim jihhhhox. CeMeHa bhaob poAa Viola oxotho noeAaiOTca GypyHAyxaMH 
(CeMeHOBa, 1991). Y V. dactyloides GyroHBi h xjieiicToraMHBie abctxh noeAaiOTca 
b noHBe 6ecno3BOHOHHMMH. HccjieAOBaHHbie bhabi noABepaceHBi BBiTanTBiBaHHio, npn 
3HaHHTejibHOM noBpe>xAeHHH KopHeBHma OTpacTaHHa He nponcxoAHT. Tax>xe pacTe- 
hhjim HaHOcaT BpeA noA3eMHopoiomHe >xHBoraBie, ocoGeHHo b Hanajie OHToreHe3a, 
a Tax xax y H3yneHHBix bhaob noBepxHocraaa xopHeBaa CHCTeMa, to xopHeBHme, b pe- 
3yjibTaTe hx AeaTenBHocra, oxa3BiBaiOTca HaA noBepxHocTBio noHBBi, h pacTeHHe hjih 
noHXH B03o6HOBJieHHH noniGaiOT. 


ArpeCCHBHOCTb BHAa B yCJIOBHUX HHTpOAyXIJHH 

H3ynaeMbie bhabi no rany pacnpocTpaHeHHii ceMH oraocaTca x AnmioxopaM (6aji- 
jihctbi h MHpMexoxopbi) (Beattie, Lyons, 1975). IIpH BBicBixaHHH nnoA — xopoGonxa 
pacTpecxHBaeTca Ha 3 ^acra, xa>xAaa nacTB coctoht H3 2 CTBopox, xoToptie nocne pac- 
TpecxHBaHHH xopo6ohxh cpa3y >xe cxjionBreaiOTca c pa36pacBraaHHeM ceMaH. HanGojiB- 
myK) AaJiBHocTb noJieTa ceMaH ot xjiencToraMHBix ubctxob noxa3ajiH xpynHonjiOAHBie 
bhabi: V. dactyloides h V. incisa (ao 3.54 m). Y MejixonjiOAHBix bhaob (V. alexandrowia- 
na h V. ircutiana) ceMeHa pacceHBajiHCB ao 2.5 m. A. J. Beattie h N. Lyons (1975) oTMe- 
najiH, hto ceMeHa ot njiOAOB xa3MoraMHBix abctxob aMepHxaHCXHX bhaob poAa Viola 
pacnpocTpaHniOTCfl b 1.5—2 pa3a AaJiBme, neM ot xjieHCToraMHbix abctxob. 

Ha ceMeHax HMeeraa npHBJiexaiomHH MypaBBeB npnceMaHHHX rana onaiiocoMBi, xo- 
TOpBIH OTHOCHTCa X apHJIJIOHAaM. 

T. Bexep (1965, ijht. no: Fojiobxhh, 1988) OTMeraji 14 npH3HaxoB, xapaxTepHBix 
AJifl HAeajiBHoro copHaxa, 8 H3 hhx npHcymn H3yneHHBiM BHAaM b ycjiOBHax HHTpoAyx- 
Uhh. Otmcthm TaxHe npH3HaxH, xax ^paxaHOHHoe, pacTaHyroe npopacTaHHe ceMHH, 
6 bictpbih pocT npopocTxoB, Gbictpbih nepexoA H3 npereHeparaBHoro nepnoAaB reHepa- 
thbhbih, HenpepBiBHoe npoH3BOACTBo ceMaH, caMoonBiJieHHe, BBicoxaa ceMemiaa npo- 
AyXTHBHOCTB, nJIOAOHOUieHHe B IHHpOXOM AHana30He 3X0JI0TH4eCXHX yCJIOBHH, BBICO- 
xaa TOJiepaHTHocTB x xjiHMaranecxHM ycnoBHaM, cneijHajiH3aitHa x pacnpocTpaHeHHio 
AHacnop Ha ajihhhbic h xopoTXHe paccToaHHa. 3to yxa3BiBaeT Ha cxjiohhocti> H3yneH- 
hbix bhaob poAa Viola x copHHnecTBy, OAHaxo, H3-3a hh3xoh xoHxypeHTOcnocoGHocra 
HX HeJIB3a OTHeCTH X HAeaJIBHBIM copHaxaM. 

no xjiaccH^HxaaHH npoAyxAHOHHOH cTpaTerHH TpaiiMa (1979, aht. no: 3jio6hh, 
1989) Bee H3yneHHBie hbmh bhabi mo>xho oraecra x pyAepanaM — GxicTpopacTymne 
paCTeHHa C XOpOTXHM >XH3HeHHBIM IJHXJIOM H BBICOXOH CeMCHHOH npOAyKTHBHOCTBK). 
3t0 BHABI HeyCTOHHHBBie B XOHXypeHTHOM OTHOUieHHH, HO oGjiaAaiOmHe BBICOXHM npo- 
AyKAHOHHBiM noTemjHajiOM. OnnpaacB Ha pa6oTBi no CTpaTerHH >xh3hh bhaob, ocho- 
BaHHBie Ha nonyjiaijHOHHOM noBeAOHHH bhaob b pa3JiHHHBix oxoTonHnecxHX ycjioBHux, 
napajuiejiBHo ynHTBiBaa 6hojiothk) h 3xojiothk) bhaob (PaMeHCXHH, 1935; PaGoraoB, 
1978; lOpueB, 1986; 3ayrojiBHOBa h AP-, 1992), HCCJieAOBaHHBie bhabi poAa Viola mo>x- 
ho OTHecTH x oxcnnepenraM — BHAaM, Gbictpo pearnpyiomHM Ha HapymeHHa oxpy^ca- 
iomeH cpeABi. JI. B. 3ayrojiBHOBa c coaBT. (1992) BBiAejiHJia cpeAH peAxnx pacTeHHH 
3 ^yHXAHOHajiBHbix rana Ha ocHOBe xoHijenijHH ranoB CTpaTerHH >xh3hh. 1-h ran — 
bhabi c y3XHM Anana30H0M GnojiorHHecxHX noTeHijHH, 3aHHMaiomHe noAHHHeHHoe no- 
jio>xeHHe b ueH03e; 2-h ran — bhabi c y3XHM Anana30H0M oxojiorHHecxnx noTeHijHH; 
3-h ran — bhabi, cymecTByiomne b othochtcjibho GjiaronpnaTHBix ycjiOBHax npoH3pa- 
CTaHHn, cnocoGHBie noAAep^CHBaTB cymecTBOBaHne coMXHyTBix b HaA3eMHOH nacra 
cooGmecTB. YnHTBiBaa pe3yjiBTaTBi H3yneHHa npnpoAHBix nonyjiaAHH nccjieAOBaHHBix 
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HaMH BHAOB H HaillH pe3yJIBTaTBI npH HHTpOAyKaHH, H3yHeHHbie BHABI pOAa Viola M02C- 
ho oTHecra ko 2-m rpynne (coHeTaioume cBOHCTBa oiccnjiepeHTOB h ijeHOTHHecKHX na- 
thchtob) 1-ro (})yHKijHOHajii>Horo rana peAKHX pacTeHHM. hhx xapaicrepHBi He3Ha- 
HHTCJIBHafl npOAOJI^CHTeJIBHOCTb >KH3HH, BBICOKafl CTeneHB AHHaMH3Ma HHCJieHHOCTH 
h B03pacTHoro cneKTpa (jicboctopohhhm xapaKTep), bbicokhh ypoBeHB ccmchhoh npo- 
AyKTHBHOCTH, HH3Kafl COnpOTHBJIHeMOCTB npH KOHKypeHIJHH, nHOHepHOCTB. 

YHHTMBaJi CTpaTerHK) »ch3hh peAKHX H3yneHHMx bhaob, HaMH pa3pa6oTaHw cneAy- 
lomne peKOMeHAauHH ajm hx HHTpoAyKijHH c ijejibK) pacniHpeHHa hx KyjibTHreHHoro 
apeajia h coxpaHeHHii k&k cocTaBJimomeii nacra reHo^oHAa Ch6hph. PacTeHHn cjieAyeT 
BbipamHBaTb Ha otkpbitbix, b Mepy yBJiaacHeHHBix ynacTicax. HaHJiyniHHM cnocoGoM 
pa3MHo^ceHHa nBjuieTCji occhhhh noceB noA CHer hjih JiaGopaTopHo — TenjiHHHO-rpyH- 
tobbih MeTOA CHiopurnHa, 1982). IIoceB npoH3BOA^T pjmaMH H3 pacneTa 250 ceMim 
Ha 1 m 2 Ha xoporno o6pa6oTaHHOH roioAopoAHoii noHBe. PaccTonHHe MOKAy p^AKaMH He 
MeHee 20 cm. IIoceB noBepxHocTHBiii, npH HerjiyGoxoH (0.2 cm) 3aAejnce ccmjih. Bcchoh 
npH HeAOCTaTOHHOH BJia^cHocTH noHBM noceBM cjieAyeT noJimaTB. Mojioabic reHepa- 
THBHbie pacTeHHM HeoGxoAHMO npope^cHBaTb ao onraMajibHOH hjiothocth nonyjumHH 
(V. ircutiana — 18 oco6ch/m 2 , ocrajiBHBie bhabi — 11 oco6eii/M 2 ). HaHJiyninHii Aexopa- 
THBHBIH BHA, MaKCHMaJIBHOe pa3BHTHe KyCTa H HanGoJIBIHafl CeMeHHaa npOAyKTHBHOCTB 
y ocoGeii 2 —3-ro roAa >kh3hh. BcjieACTBHe MaccoBoro caMoceBa hcoGxoahmo npo- 
pe^cHBaTB oco6h npereHeparaBHoro nepHOAa. BBHAy hh3koh KOHKypeHTOcnocoGHocTH 
nQceBBi hcoGxoahmo nponajiBiBaTB. 

PacTeHHa H3yneHHBix bhaob npeAnoHHTaiOT nJiOAopoAHyK), B3pBixjieHHyio noHBy, 
no3TOMy am AOcra^ceHHa HaHJiyninero ACKoparaBHoro o^eicra hcoGxoahmo 3aKjiaABi- 
bbtb HOBBie AeJiflHKH. V ircutiana HBJineTCn MajiojieraHM bhaom (Gojibihoh ^ch3hchhbih 
Ahkji ao 5 jieT), aKTHBHBiM MHrpaHTOM, ckjiohhbim k 3axBaTy cboGoahbix, 6jiH3Jie>KamHX 
ynacTKOB, no3TOMy HOBBie aojmhkh cjieAyeT C03AaBaTB nepe3 3 roAa, jxjul ocTajiBHBix bh¬ 
aob, KOTopBie b MeHBHieH CTeneHH MHrpaHTBi, nepe3 5 — 7 JieT. 

^ejiaTejiBHo pacTeHHn oceHBio oxyHHBaTB, 3 to coxpaHHT noHKH boboGhobjichhh 
ot HCcymeHHa bcchoh npn BBinnpaHHH xopHeBHma H3 noHBBi. EjiaronpHUTHO cxa3BiBa- 
eTca MyjiBHHpoBaHHe pacTeHHH bcchoh cmccbio necxa h neperHoa. 

fljM B03HHKH0BeHHH Gojibihch reHCTHHecKOH H3MeHHHB0CTH cjieAyeT co3AaBaTB npo- 
CTpaHCTBeHHO H30JIHp0BaHHBie HHTpOAyKIJHOHHBie nOnyjUHJHH Ha AOJiaHKaX Gojibihoh 
njlOmaAH. HeoGxOAHMO OTpa3HTB GoraTCTBO BHyTpHBHAOBOH H3MeHHHBOCTH Ha MOKnO- 
nyjMAHOHHOM h BHyTpHnonyjiaAHOHHOM ypoBHe, coxpaHHTB MoptjiojiorHHecKoe, ^yHK- 
AHOHajiBHoe h aAanTaijHOHHoe pa3Hoo6pa3He rjul Ka^cAoro BHAa, ^cejiaTejiBHo co3AaHne 
KOJiJieKAHH BHAa, npeACTaBJieHHOH o6pa3uaMH, b3jitbimh H3 hcckojibkhx npnpoAHBix 
nonyjiaAHH. 

H3yneHHBie bhabi hbjdhotcji GajuiHCTaMH h MHpMeKoxopaMH, nooTOMy bo H36e^ca- 
HHe 3acopeHHa aojmhok hcoGxoahmo npocTpaHCTBeHHo pa3Aejum> nonyuaAHH 6 jih3khx 
bhaob. y H3yneHHBix HaMH bhaob b ycjioBH5ix HHTpoAyKAHH ocoGchho npoaBJHieTca 
cnocoGHOCTB k MHrpaijHH. OcoGeHHO aKTHBHO MHrpnpyeT V ircutiana Ha cboGoahbic, 
xopomo B3pBixjieHHBie ynacTKH. 


3aKJiioHeHHe 

TaKHM o6pa30M, y H3yneHHBix HaMH b ycjioBHax xyjiBTypBi chGhpckhx bhaob poAa 
Viola Gojibihoh ^ch3hchhbih ahkji coKpamaeica h cocTaBJineT ot 4 ao 10 JieT. Run hhx 
X apaKTepHBI yCTOHHHBaa pHTMHKa Ce30HH0r0 pa3BHTHa, BBICOKOe ^CH3HeHHOe C0CT03- 
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HHe HHTpoAyiojHGHHbix nonyAjnjHH, npeBBimaiomafl hjih He oTAHnaiomaaca ot ^ch3hch- 
hocth pacTeHHH b npHpoAHBix nonyjMUHax. Bee H3yneHHBie bhabi He Mopo30CTOHKHe, 
HO 3HMOCTOHKHe. Hm CBOHCTBeHHBI BBICOKail CeMeHHail npOAyKTHBHOCTb H JiaGopaTOp- 
Han Bcxo^cecTb ceMAH. CeMeHa HccAeAOBaHHBix bhaob AJiHTeABHoe BpeMU coxpaHaiOT 
^cH3Hecnoco6HocTb. npo^oji^cHTejibHoe njioAOHomeHHe h HerjiyGoKHH noKOH ceMAH 
oGecneHHBaiOT nocTOAHHoe nonojiHeHHe nonyAAijHH hobbimh ocoGamh. Bhabi ycTOHHH- 
BBI K 60Ae3HAM, OTHOCHTeJIBHO yCTOHHHBM K BpeAHTCAAM, CKAOHHBI K COpHHHeCTBy, 

AJiHTejibHo cymecTByiOT b kojuickahh. PbyHeHHBie bhabi poAa Viola , HHTpoAyu,HpoBaH- 
HBie b LfeHTpajiBHOM chGhpckom GoTaHHnecKOM caAy b r. HobochGhpckc, HaxoAATCA 
B AHana30He CBOeH OKOAOTHHeCKOH HOpMBI, H KOAHHeCTBeHHBie CABHra, KOTOpBie npOHC- 
XOAAT nOA B03AeHCTBHeM HOBBIX KAHMaTHHeCKHX yCAOBHH, He BAexyT 3a coGoh KaneCT- 
BeHHBie H3MeHeHHA B MOp^OAOrHHeCKOM oGAHKe pacTeHHH. B yCAOBHAX KyABTypBI (j>op- 
MHpyeTca cTpaTeraa ach3hh, Ha ocHOBe KOTopoii peAKHe cnGnpcKHe bhabi poAa Viola 
othocatca ko 2-h rpynne (coneTaiomHe cbohctba oxcnAepeHTOB h AeHOTHHecKHx nara- 
eHTOB) 1-ro (J)yHKAHOHaABHoro THna peAKHX pacTeHHH. Bee bhabi abaaiotca nepenex- 

THBHBIMH AJIA HHTpOAyKIJHH B 3anaAHOH ChGhPH. 
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SUMMARY 

4 rare Siberian species of Viola L. (V. alexandrowiana (W. Beck.) Juz., V. dactyloides Schult., 
V. incisa Turcz., V. ircutiana Turcz.) were studied. Their life strategy was determined by some criteria: 
development of vegetative and generative parts, ontogeny, rhythm of seasonal development, peculiari¬ 
ties of reproduction, winter hardiness and resistance to diseases and pests, aggressiveness of the spe¬ 
cies. The species introduced in Novosibirsk area are with in the range of their ecological norm and have 
a life strategy combining features of explerents and patients. All studied species are promising for in¬ 
troduction in Siberia. 
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AaHO onncaHHe hoboh pa3HOBH^HOCTH Lindera vassilenkoi var. minima , a TaiOKe Alangium tiliifolium 
H3 no 3 flHero 3oqeHa 3ancaHCKOH BnaAHHbi (Boctohhwh Ka3axcTaH). Hnx nocjie^Hero yTOHHeHa po,qoBa* 
npHHa^Jie>KHOCTb. PaccMOTpeHbi coBpeMeHHbie bham, 6jih3khc k Lindera vassilenkoi h ee pa3HOBHAHOCTH. 

KjuoneBbie cjioBa: Lindera , Alangium , aoqeH, Ka3axcTaH, 3aHcaHCKaa BnaAHHa, naneoboTaHHica. 

3aftcaHCKaa BnaAHHa yHHKaJibHa no oxapaKTepH30BaHHOcra TperaHHoro pa3pe3a 
MaKpoocTaTKaMH pacTeHHH. Ohh co6paHW b Heft H3 OTjioaceHHft BepxHero Mejia, BepxHe- 
ro naJieoueHa, HHHCHero, cpeAHero h BepxHero soueHa, HHHCHero h BepxHero ojmroueHa 
h MHOueHa (BopHCOB, 1963; HjibHHCKaa, 1986a). H3 OTJioaceHHft BepxHero soueHa 
c6opbi npoH3Be^eHbi H3 9 tohck, BKjnonaa norpaHHHHyio ooijeH-ojiHroueHOByK) <}>jio- 
py KHHH-KepHina («<}>jiopa BacHjieHKO», hjih «<}>jiopa CTOjiHKa», HjibHHCKaa 19636), 
no MecTOHaxo^cAeHHio KOTopoft b 3aftcaHCKoft BnaAHHe npoBOAHTC* rpaHmja MeacAy 
30UeHOM H OJIHrOUeHOM. 

MecTOHaxoHC/jeHHe na p. Aioce3eHb HaxoAHTC* b IOhchom IIpH3aficaHbe b6jih3h ro- 
cyzjapcTBeHHoft rpaHHiiw c KnTaeM (HjibHHCKaa, 1986a, pnc. 2, TOHKa 10, HOMepa Mec- 
TOHaxoacAeHHft Ha pHC. 2 cooTBeTCTByiOT HOMepaM Ta6jiHi(bi «H3MeHeHHe CHCTeMarane- 
CKoro cocTaBa HcxonaeMoft (Jrnopbi 3aftcaHCKoft BnaAHHbi c KOHua Mejia no MHOueH», 
a He HOMepaM MecTOHaxoacaeHHft b Texcre). Kojuickuhr OTnenaTKOB co6paHa B. A. Bo- 
pncoBbiM b 1960 r. (BopncoB, 1963) h b HacTO^mee BpeMH xpaHHTC* b EoTaHHne- 
ckom HHCTHTyre hm. B. JI. KoMapoBa (BHH) PAH. B Heft HacHHTbiBaeTc* 137 o6pa3uoB. 
OHa 6buia npe^BapHTejibHO o6pa6oTaHa H. A. HjibHHCKoft, KOTopaa b cboahom cnncxe 
<^jiopbi 3aficaHCKoft BnaAHHbi (HjibHHCKaa, 1986a) npHBejia win Hee 12 bhaob. H 3 hhx 
MOHorpa<^HHecKH o6pa6oTaHbi: Ulmus schischkinii Iljinskaja (ItJibHHCKaa, 1989), Hibis¬ 
cus neuburgiae Iljinskaja (HjibHHCKaa, 1966) h Ungnadia kryshtofovichii Iljinskaja (Hjib- 
HHCKaa, 1984), a oahh bha — Populus kryshtofovichii Iljinskaja HCKJnoneH H3 cocTaBa 
(^jiopbi AKKe3eHH (HjibHHCKaa, ycraoe coo6meHHe). 

IIoAo6Haa CBoeo6pa3Haa (jmopa BHe 3aftcaHCKoft BnaAHHbi H3BecTHa tojibko H3 no3A- 
Hero ooueHa Cbinyami (HjibHHCKaa, 19866). 

B HacTonmeft CTaTbe onncaHa Lindera vassilenkoi var. minima , KOTopaa aBJiaeTca 
Han6ojiee nocToaHHbiM komhohchtom ooijeHOBoft <^Jiopw BnaAHHbi, HauHHaa c cepeAH- 
hm soueHa. fleTaubHoe HCCJieAOBaHHe HCKonaeMoro MaTepnaua h ero cpaBHeHHe c co- 
BpeMeHHbiMH BHAaMH Lindera noATBepAHJiH caMOCTOHTejibHOCTb L. vassilenkoi var. mi¬ 
nima] ajih Hee AaHbi onncaHHe h H3o6pa)KeHHe. KpoMe Toro, noKa3aHO cxoactbo L. vas¬ 
silenkoi var. minima no HeKOTopbiM npH3HaxaM He TOJibKO c L. triloba Blume, ho h eme 
c 2 BHAaMH — L. obtusiloba Blume h L. fragrans Oliv. 

BTopoft bha, paccMOTpeHHbift b CTaTbe — Alangium tiliifolium (A. Br.) Krysht., 
mnpoKO pacnpocTpaHeHHbift b TperauHoe BpeMa b EBpone h CeBepHoft A3 hh, b 3aftcaH- 
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ckoh BnaflHHe 6liji H3BecTeH xojibko H3 no3^He30ueHOBoro MecTOHaxo^eHHB TopHoe 
(HjibHHCKaa, 1984), npnneM no ocTaTKy jincxa pa3MepoM Bcero 2.4 cm. HaxoAKa orae- 
naxKa KpynHoro jincxa Ha AKKe3eHH no3BOJiHJia npoBecxn AexajibHoe cpaBHeHne ero 
xcHjiKOBaHHB c poAaMn, c KOTopwMH T. Tanai (1989) c6jin)Kaji ocTaTKH JincxbeB Alan - 
gium. IIpoBe^eHHbie HaMH nccjieAOBaHHH bwbbhjih Han6oJibmee cxoacxbo ncKonaeMO- 
ro MaTepnajia c JincxbflMH Alangium chinense (Lour.) Rehd. 


Lindera vassilenkoi Iljinskaja var. minima Iljinskaja et Averyanova var. nov. 

Lindera vassilenkoi Iljinskaja var. minima Iljinskaja, nom. nud., IIpo6jieMbi naJieo6o- 
TaHHKH, 1986, c. 90. 

Leaves trilobed, up to 9 cm long, oblong-ovate, or entire up to 7.5 cm lanceolate or li¬ 
near. Central lobe is more long and wide than lateral ones. Lateral lobes equal or shorter 
than the entire part of the leaf. Secondary, tertiary and quaternary veins thin, arachnoid. 

Holotype: leaf impression, specimen 20A, collection 985 (BIN), Upper Eocene, 
Akkezen’ River, North-Eastern Kazakhstan, Plate II, 4 . 

JlHCTbfl TpexjionacTHbie ao 9 cm jvi., npoAOJiroBaxoaniteBHAHbie, h uejibHbie no 
7.5 cm flji., jiaHijerabie h jiHHenHbie. LJeHipajibHaa jionacTb npeBbimaeT 6oKOBbie no rnn- 
pHHe y ocHOBaHHfl h o6mefi ajihhc. EoxoBbie jionacTH paBHbi hjih Kopone uejibHOH nacxn 
jiHcxa. }Khjikh BToporo h 6ojiee bbicokhx nopjiAKOB tohkhc, nayxnHOBHAHbie. 

rojiOTHn: oxnenaxoK jiHCTa 20A, koji. 985, BepxHnn 30ueH, p. AKKe3eHb, CeBe- 
po-BocxoHHbiH Ka3axcTaH, [EHH], Ta6ji. II, 4. 

Ot rojiOTHna L. vassilenkoi Iljinskaja var. vassilenkoi oxjinnaexcx MeHbuiHMH pa3Me- 
paMH jiHCTa, 6ojiee y3KHMH jionacxaMn, ijeHipajibHon Jionacxbio, oxnexjiHBO npeBbima- 
lomefi 6oKOBbie no ajihhc, h 6ojiee tohkhmh )KHJiKaMH BToporo h xpexbero nop*A- 
kob, HMeiomnMH y Lindera vassilenkoi var. minima nayxHHOBH/jHbiH bha. 

CpaBHeHne c 6 jih3khm HCKonaeMbiM bhaomZ,. stenoloba (Sap.) Laur. (Laurent, 1912) 
H3 4>Jiopbi MeHa (cpe^HHn naneoueH no: D. Mai, 1995) BbWBHJio hcckojibko 6ojibinee 
cxoacxbo c hhm no (J)opMe 6 okobmx Jionacxen L. vassilenkoi var. minima , hqm L. vassi¬ 
lenkoi var. vassilenkoi. 

B KOJineKijHH HMeexca 9 JincxbeB pa3Hon cxeneHH coxpaHHoexn, H3 hhx 2 3K3eMnjmpa 
oxHoeaxca k xpexjionacxHbiM, 5 npnHaAJieacax uejibHbiM jihcxwim, a Ha 2 o6pa3uax coxpa- 
HHJincb xojibKO ocHOBaHHfl njiacxHHOK npeAnojio)KnxejibHO xpexjionacxHbix JincxbeB. 

TpexjionacxHbie Jincxbfl ao 8 cm aji. (xa6n. 1, 1, 2, xa6n. II, 3 —5; pnc. 1, 1 —5), uejib- 
Haa nacxb cocxaBjiaex nojioBHHy — 2/3 ox o6men ajihhbi njiacxnHicn; mnpnHa uejibHOH 
nacxn JiHcxa 2.5—3 cm. OcHOBamie jihcxoboh njiacxnHKH KJinHOBHAHoe (pnc. 1, 4) jih6o 
ysKOKJiHHOBn^Hoe (pnc. 1,5). U,eHxpajibHaa jionacxb paBHaa no rnnpnHe (xa6ji. II, 5, 4), 
jih6o 3aMexHO rnnpe 6 okobmx (xa6n. II, 6 ), b ocHOBaHnn HecKOJibKO cy)KeHa (xa6n. II, 4; 
pnc. 1, 2). EoxoBbie Jionacxn nonxn paBHbi no AJMHe uejibHOH nacxn jincxa, oxorHyxbi 
njin cjierKa cepnoBnAHO-n3orHyxbi (xa6ji. II, 3, 4, 6 ; pnc. 1, 1 —3). BweMica MOK^y jio- 
nacxxMH OKpyrjia*. Kpan uejibHbin. rnaBHaa )KnjiKa jincxa 0.8—1 mm xojiiu. (b ocHOBa- 
Hnn ao 1.2 mm). Ea3ajibHbie )khjikh (rjiaBHbie )KHjiKn 6 okobbix jionacxen) oxxo abx cy- 
npoxHBHO Ha 0.4 —1.5 mm (1.3 cm Ha oxnenaxKe 25) Bbirne ocHOBaHn* noA yrjiOM 15— 
35° k rnaBHoh (pnc. 1,5), k BepxyimcaM jionacxen ncxoHnaioxcx; BXopnnHbie tkiuiku, ox- 
xoAJimne ox Hnx noA yrjiOM 50—65°, KaMnxo Apo mho cocahhxioxcx 6jih 3 xpaa Jincxa 
(xa6ji. 1,2, xa6ji. II, 4). B aho bbicmkh bxoa^t orBexBJieHnfl ox rjiaBHon n 6a3ajibHon acn- 
jiok (xa6ji. 1,2, xa6ji. II, 4, 5; pnc. 1,2, 3). TpexnnHbie acnjncn nepneHAHKyjmpHbi Bxopnn- 
hwm, )KnjiKn nexBepxoro nopaAKa o6pa3yiox cexb H3 4—5-yrojibHbix xneex (xa6ji. 1,2). 

Hh)khxx nojiOBnHa Jincxa, bo3mo>kho, hcckojibko 6oJiee KpynHoro, neM Ha oxnenax- 
Ke 23, npeAcxaBjieHa Ha oxnenaxKe 25 (xa6ji. II, 7, pnc. 1,4). Tax KaK jionacxn He coxpa- 
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Phc. 1. Lindera vassilenkoi var. minima , BepXHHH aoqeH, Ai«ce3eHi>, koji. 985. 

/ — OTnenaTOK 20A; 2 — to ace, X3; 3 — OTnenaTOK 23; 4 — OTnenaTOK 25; 5 — OTnenaTOK 20B; 6 — oTnenaTOK 27; 7— 

OTnenaroK 20a; 8 — oTnenaTOK 19. 


HHJiHCb, o6pa3eu; oraeceH k L. vassilenkoi var. minima ycjiOBHO, He HCKjnoneHO, hto oh 
npHHa^Jie^cHT k L. vassilenkoi var. vassilenkoi. V 3Toro JiHCTa coxpaHHJica nepeniOK 
2.2 cm ^ h 1.2 mm limp. 

U,ejibHbie jiHCTba name JiMHeimbie (pnc. 1, 6, 7), pe)xe jiaHijeTHbie (pnc. 1, 8 ). JIhhch- 
Hbie jiHCTba ot 4 cm #ji. h 1 cm mnp. (oTnenaTOK 21) 7.5 h 1.2 cm cooTBeTCTBeHHO 

(Ta6ji. I, 6); y3KOjiaHijeTHbiH jihct 5.2 cm ,zyi. h ao 1.2 cm limp. (coxpaHHjiocb 0.6 cm 
H a oflHoii nojiOBHHe). OcHOBaHHe y3KOKjiHHOBHflHoe (Ta6ji. I, 4 , 6; pnc. 1, 7, 8), HHoraa 
OTTHHyToe (Ta6ji. II, 5; pnc. 1, 6). Kpaii ijejibHbiH. Hepemox 0.6 — 1 mm tojiui. niaBHaa 
acnjixa b ocHOBaHHH no TOJiiUHHe paBHan nepemxy, 6a3ajibHbie )xhjixh TOHKHe, otxoaht 
ot Hee noA yrjioM 20—40° Ha paccTOAHHH 3 — 9 mm ot ocHOBaHHH (Ta6ji. I, 3, 5, 6 ; 
Ta6ji. II, 5; pnc. 1 ,6, 7, 8) h no^HHMaiOTCfl #o cepe^HHbi JiHCTa hjih HecKOjibKO Bbime. 
Y y3KOJiaHueTHoro JiHCTa BTopnnHbie )xhjixh, oTBeTBJDiiomHeoi ot 6a3ajibHbix, coew 
HfllOTCfl 6jIH3 Xpafl KaMIITOApOMHO (Ta6ji. I, 4; pHC. 1, 7). 

Hccjie^OBaHHbie 3X3eMmnipbi: xojuiexijmi 985, oraenaTOx 19 c npoTHBOOTnenaT- 
kom 19a, 20A, 20a, 206, 21; omenaTOX 22 c npoTHBOOTnenaTxoM 22a; omenaTOx 23 
c npoTHBOOTnenaTKOM 23a, 24, 25, 27. 

C ijejibio ycTaHOBjieHH^ cxo^CTBa c coBpeMeHHbiMH BH^aMH po^a Lindera 6buia npo- 
CMOTpeHa KOJiJieKiiH^ MaTepnajiOB no 3T0My BH^y b Tep6apHH BHH. HanGojibinee cxoa- 
ctbo c L. vassilenkoi var. vassilenkoi no cjiopMe jihctoboh njiacraHKH h paccTOHHHio 
OT OCHOBaHHfl flO MeCTa OTXOKAeHHH TJiaBHblX 5KHJIOK 60 KOBbIX JIOnaCTCH o6Hapy)KHJI 
bh^ L. triloba Blume (Ta6ji. II, 1, 2). Cxoactbo npoaBjnieTCfl Tax>xe b cooTHomeHHH 
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Phc. 2. Linder a vassilenkoi var. vassilenkoi (1) h 
L. vassilenkoi var. minima (2 — 4), BepXHHH aoqeH, 
r. KHHH-KepHin. 

1 — koji. 998, OTneHaTOK 32a; 2 — koji. 9986, OTnena- 
tok 2; 3 — koji. 9986, OTnenaTOK 37; 4 — koji. 9986, ot- 
nenaTOK 54a. Phc. H. A. Hjibhhckoh. 


AJihh l^ejibHOH Hac™ jiHCTa h JionacTeH; 
y L. triloba , TaK me KaK y L. vassilenkoi 
jyiHHa JionacTeH Bcer^a 6ojibine 1/3 06- 
men ^jihhm JiHCTa. HaKOHeij, y o6ohx 
bhuob Ha6jiiOAaeTc>i cyaceHHe itempajib- 
HOH JIOnaCTH B OCHOBaHHH. KHTancKaa 

L. obtusiloba Blume, jjpyroii bh# po,aa, 

HMeiomHH jionacTHbie jihctbji, xapaK- 
TepH3yeTC)i oneHb kopotkhmh, oGbihho 
He npeBwmaiomHMH 1/3 /yiHHbi JiHCTa, 

OCTpbIMH H IHHpOKHMH JIOnaCTJIMH H nO 
xapaKTepy OTxo)KAeHHa )khjiok b BbieM- 
Ky coBna^aeT c OTnenaTKaMH L. vassi¬ 
lenkoi var. minima. Ecjih y L. triloba 
yTOjimeHHaa )KHjiKa, imymafl b aho bbi- 
eMKH, Bceiyja otxojjht ot ijeHTpajibHOH, 
to y L. obtusiloba )khjikh, Hflymne b aho 
B bieMKH, otxo^t KaK ot ijeHTpajiBHOH, TaK HHor^a h ot 6 okoblix 5KHJIOK nepBoro nopw- 
Ka. HaKOHeij, eme oahh bh a, pacnpocTpaHeHHbiH b KnTae, L.fragrans Oliv. (Ta 6 ji. I, 7), 
XapaKTepH3yiOmHHC)I IjeJIbHblMH JiaHIjeTHbIMH H JIHHCHHblMH JIHCTbflMH, MOpcjjOJIOTHHe- 
ckh HaH 6 ojiee 6 jih 3 ok k ijejibHbiM jihctbam L. vassilenkoi var. minima. Y flByx npe^bi- 
aymnx coBpeMeHHbix bh^ob ijejibHbie jihctwi BcrpenaiOTCfl peme jionacTHbix h HMe- 
k)t OBajibHyio (jiopMy, a jiHHeiiHbie jihctba ecTb tojibko y L. fragrans , ho y nocjieAHeii 
GoKOBbie hchjikh nepBoro nop^Ka otxojjjit non™ ot ocHOBaHHJi jihctoboh njiacTHHKH, 
Tor^a KaK y L. vassilenkoi var. minima ohh otxojjat Ha paccTOAHHH 0.4 — 1.3 cm ot oc- 
HOBaHM. BapnaGejibHOCTb L. vassilenkoi noATBep^aeTca h npn cpaBHeHHH HauiHx 
o6pa3ijOB c HCKonaeMbiM MaTepnajioM toto me BH#a (pnc. 2) H3 no3flHe3on;eHOBOH <jmo- 
pbi ropbi KHHH-KepHui («<j)jiopa 6 ojiothoto Hocopora», HjibHHCKaa, 19866). Hccjie- 
^OBaHHe MaTepnajia jihctbcb H3 3toh me cjmopbi bbwbhjio npHcyrcTBHe b kojijickijhh 
o 6 eHx pa3HOBHAHOCTeH L. vassilenkoi. JIhctL. vassilenkoi var vassilenkoi H 3 (fmopw 60 - 
jiothoto Hocopora (pnc. 2, 7) HMeeT MeHbineH pa3Mep h hcckojibko 6 ojiee y3Kyio 6 oko- 
Byio JionacTb no cpaBHeHHio c rojioranoM. JIhctbji, npHHafljieacamHe L. vassilenkoi var. 
minima H3 o 6 enx KOJUieKijHH, hmciot cxoAHyio cjjopMy ocHOBaHHJi jihctoboh njiacTHH- 
KH (pHC. 1, 5; pHC. 2, 4 ), OCHOBaHHJI UieHTpaJIbHOH H GoKOBbIX JionacTeH nOHTH paB- 
Hbie, GoKOBbie Jionacra othctjihbo Kopone ijempajibHOH; npn otom y aiace3eHbCKHx 
o6pa3noB jionacra hcckojibko 6 ojiee y3KHe, a BbieMKa Me)K,ay jionacTHMH rnnpe, neM 
y KHHH-KepHIUCKHX. 

Alangium tiliifolium (A. Br.) Krysht. 

A. tiliifolium (A. Br.) Krysht., IOGhjickhwh c 6., nocBJimeHHbiH aKa^eMHKy B. A. 06- 
pyneBy, 1939, c. 287 p. p., HCKmonaH Ta6ji. II, (jmr. 2; HjibHHCKaa H. A. HeoreHOBbie 
4>Jiopbi 3aKapnaTCKOH o6jiacra YCCP. 1968, c. 81. 
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Phc. 3 . Alangium tiliifolium, BepxHHH 3oaeH, AKKe3em>, koji. 985 , oTnenaTOK 986 . 


JlHCTbfl UeJILHbie, I^eJIbHOKpaHHbie, aCHMMCTpHUHbie. /JjIHHa JIHCTOBOH nJiaCTHHKH 
6 —12 cm. OopMa jiHCTa HHijeBHAHafl (pnc. 4, 4) jih6o uiHpoKOHHAeBHAHaji (pnc. 3; 
pnc. 4, 3 ; pnc. 5, 4). Bepxyimca JiHCTa, coxpaHHBiuaacH Ha OTnenaTice 86 (pnc. 4, 4 ), 
ocTpaa, cjienca OTT^HyraH. OcHOBaHHe Kocoe, c yimcoM (pnc. 4, 3), Kpafi KOToporo co- 
CTaBJi^ieT c rJiaBHOH >khjikoh yroji okojio 150°, ajihhb yrnica ot MecTa npHKpenjieHra 
njiacTHHKH 2.5 cm. Ot OCHOBaHHH otxoaat rjiaBHaa h 6a3ajibHbie )khjikh. DiaBHaii acnjiica 
B OCHOBaHHH AO 1.5 MM (pHC. 4, 3), K BepXHCH IIOJIOBHHe Cy)KaeTCfl AO 0.5 MM H Me- 
Hee. BepxHjra napa 6a3ajibHbix >khjiok pacnojioaceHa chmmctphhho othochtcjilho rjiaB- 
hoh (pnc. 4, 3), otxoaht noA yrjiOM 35 — 45° k Hen, no TOJimHHe MoaceT 6liti> noura 
paBHOH rjiaBHOH (pnc. 4, 4). Cpemnn 6a3ani>Hafl >KHJiKa, coxpaHHBmaacji Ha omenaT- 
xe 98B (pnc. 4, 3), b OCHOBaHHH nonra nepneHAHKyjuipHa rjiaBHOH, AyroBHAHO H3rn6a- 
eTCH KBepxy. BTopHUHbie )khjikh otxoaht ot rjiaBHOH noA yrjiOM 35—55°, cjierKa Ayro- 
bhaho H3rH6aioTCJi, 6jih3 Kpan coeA'iHjnoTca KaMnTOApoMHo; Ha oTnenaTice 986 btophh- 
Hax )KHjiKa, noAxoAH k Kpaio, Kpyro ayroBHAHO 3arn6aeTCfl (pnc. 5, 4; pnc. 3). TperanHwe 
>khjikh npuMbie, pe)Ke cjienca AyroBHAHtie, b 3 — 4 pa3a TOHtrne btophhhlix, nepneHAH- 

KyjiHpHbie hjih koco k BTopHHHMM npoxoAnmne, otxoaht nepe3 HHTepBaJI 2.5 - 6 MM. 

)Khjikh qeTBepToro nopnAKa nepneHAHKyjiJipHbi TperaHHMM (pnc. 4, 2; pnc. 3). 

HccjieAOBaHHbie 3K3eMnjrapi>i: kojuickahu 985, OTnenaTKH 86, 86a, 986, 98B. 

fljw yTOHHeHHu npaBHJibHOCTH oraeceHira onHCbiBaeMoro BHAa k poAy Alangium 
6liji H3yneH rep6apHMH MaTepnaji 6jiH)KaHmero k Alangium tiliifolium coBpeMeHHoro 
BHAa A. chinense (Lour.) Rehd. (pnc. 4, 5; pnc. 5, 1 — 3). J\hsl cpaBHeHHu mm tbktkq npo- 
CMOTpejiH rep6apHH Kleinhovia hospita L. (pnc. 4, 1 ); )KHJiKOBaHHe nocjieAHero cxoaho 
c TaKOBWM y Alangium tiliifolium , OAHaico y Kleinhovia OcHOBaHHe jihctoboh njiacTHHKH 
6ojiee hjih MeHee CHMMeTpHUHoe, a kojihhcctbo 6a3ajn>HMX )khjiok OAHHaKOBO Ha o6enx 
CTopoHax, b to BpeMn Kax aju* Alangium xapaKTepHO othctjihbo acHMMeTpHHHoe ocho- 
BaHHe h pa3HHua Ha 1 — 2 6a3ajibHwe >khjikh MOKAy AByMn CTopoHaMH. Alangium tiliifo¬ 
lium npoflBJweT cxoactbo no xapaicrepy >KHJiKOBaHHJi c poaom Byttneria Loefl., HMeio- 
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Phc. 4. Alangium chinense h A. tiliifolium. 

Alangium chinense , China, Yunnan, C.-W. Wang, N 74313, 1936, X3; 2—4 — Alangium tiliifolium, koji. 985 (EHH); 
— OTnenaTOK 986, X3; 3 — OTnenaTOK 98E; 4 — oTnenaTOK 86; 5 — Alangium chinense, Khtuh, IIpoBHHmM CDymBHb, 

Hacoy JVs 299, 1952, X3. 




Phc. 5. JIhctla Byttneria integrifolia , B. aspera, Kleinhovia hospita h Alangium chinense , A. tiliifolium. 

1 — Byttneria integrifolia, KHTan, K3HHam>, A. L. Takhtajan, 23 XI 1958, X2; 2 — Kleinhovia hospita , China, Hainan, 
C. H. Wang, J. Helm, J. Schultze-Motel, N 1982, 1959, X3; 3 — Alangium chinense , China, Yunnan, A. Henry, N 10647, 
X3; 4 — Alangium tiliifolium, koji. 985 (BHH), OTnenaTOK 986; 5 — Byttneria aspera, China, Hainan, Tsang Wai-Tak, 

N 17039, 1928, X3. 
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UJHM CHMMeTpHHHbie JIHCTbfl, HTO TeM 60Jiee He n03B0JHieT o6T>e^HHHTb C HHM HCCJieAye- 
mwh bha BBH^y HHoro THna neTBepTHHHoro )kh jiKOBaHHJi. Ecjih y npe^cTaBHTejieii po- 
Aa Alangium neTBepTHHHbie >khjikh b bojibuiHHCTBe cjiynaeB npaMbie h npoxoA^T ot oa- 
hoh TperaHHOH >khjikh ao ApyroH, to b cAynae pofla Byttneria, HccjieAOBaHHoro Ha npH- 
Mepe bhaob B. aspera Colebr. (pnc. 5,5) h B. integrifolia Lace (pnc. 5, 1 ) H3 kojuickahh 
TepbapH^ BHH, neTBepTHHHbie )khjikh npHMepHO Ha cepe^HHe HHTepBana Me>KAy Tpe- 
THHHbiMH coe^HHaiOTCH MeaeAy co6oh, o6pa3ya 3Hr3aroo6pa3Hyio «>KHjiKy», coeflHmno- 
myio npoTHBonojio^cHbie BTopHHHbie; b pe^KHx cjiynanx neTBepTHHHbie >khjikh aHacTO- 
M03HpyiOT, He aoxoaa AO npoTHBonojio^cHOH TpeTHHHOH, h o6pa3yiOT ceTb anee k. 

OcHOBMBaacb Ha 6ojibinoM Mop4)OJiorHHecKOM cxoACTBe HCKonaeMoro MaTepwajia 
c coBpeMeHHbiMH jiHCTbflMH Alangium, mm coxpaHaeM 3a hhm poAOBoe Ha3BaHHe Alan¬ 
gium, a He Byttneriophyllum tiliaefolium (A. Br.) E. Knobloch et Kvacek. 
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SUMMARY 

The new variety, Lindera vassilenkoi var. minima is described. Lindera vassilenkoi var. vassilenhoi 
is excluded from the Akkenzen’ flora. The venation of Alangium tiliifolium is compared with that of ex¬ 
tant genera which are reported to be closely related to the former. The comparison showed the highest 
similarity of the fossil material with Alangium chinense leaves and confirmed the attribution of the fos¬ 
sil species to the genus Alangium . 
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HOBblft POfl PARAMYRTACICARPUS (MYRTACEAE) 

M3 HHJKHErO 30IJEHA CEBEPHOH flKYTHH 

I. A. OZEROV. A NEW GENUS PARAMYRTACICARPUS ( MYRTACEAE ) 

FROM THE LOWER EOCENE OF THE NORTHERN YAKUTIA 

EoTaHMHecKMH HHCTHTyT mm. B. JI. KoMapOBa PAH 
197376 C.-IleTep6ypr, yji. IlpcxJ). rionoBa, 2 
IlocTynHJia 09.10.2003 

BnepBbie Ha ceBepe ^KyTHH b otjio^kchhkx HH5KHero 30ueHa o6Hapy»eHW ocTaTKH ruiOAOB c ceMX- 
3anaTKaMH h ceMeHaMH, onHCbiBaeMbie KaK BbiMepuiHH MOHOTHriHbiH poa Paramyrtacicarpus gen. nov., 
npe^cTaBJieHHbiH bh^om P. plurilocularis sp. nov. IlpHBefleHbi MaKpo- h MMKpoMOp(J)OJiorHHecKHe xapaicre- 
pHCTHKH njiOAOB h ceMXH nnn oGocHOBaHHx Bbi^ejieHHH HOBoro TaKcoHa. flaHO cpaBHeHHe onHCbiBaeMoro 
TaKCOHa KaK c coBpeMeHHbiM bhaom Campomanesia pubescens , TaK h c HCKonaeMbiMH Paleomyrtinaea prin - 
cetonensis h Syzygioides americana. 

KjiiOHeBbie cjiOBa: hhjkhhh 3oqeH, ruioabi, ceMeHa, hobbih TaKCOH, Myrtaceae, SlKyrm. 

Bo btopoh nojiOBHHe XX CTOJieTHH 6mji HaKonjieH h H3yneH o6niHpHbm MaTepnaji 
c ocTaTKaMH pacTeHHH H3 yrjieHOCHbix otjiokchhh HHHCHero ooijeHa, pacnpocTpaHeH- 
hmx b HH30BB2X p. JleHM. HccjieAyeMbm MaTepnaji npoHexoAHT H3 KOMnjieKca pacra- 
TeJIbHHX OCTaTKOB, npHypOHCHHMX K KeHr^eHCKOH CBHTe, flaTHpyeMOH HH3aMH HH5K- 
Hero 30u;eHa. reojiorHnecicoe cTpoeHHe h CTpararpacjiHHecKoe nojioaceHHe otjiohcchhh 
KeHr^eHCKOH cbhtm, a TaioKe TaiccoHOMHHecKHH cocTaB KOMiuieKca pacraTejibHbix oc- 
TaTKOB HaH6ojiee nouHO OTpa)KeHbi b pa6oTax nocjieAHero nflTHAecflTHJierafl (Me»- 
bhjik, 1958; Opa^KHHa, KHceneBa, 1976; By^aHueB, 1983; EyflamjeB h Ap., 1989., Ey- 
AaHijeB, 03epoB, 1990, 2001; ChepoB, 2000). 

IIpH npoBe^eHHH nojieBbix pa6oT 1989 r. b ceBepHbix OTporax XapaynaxcKHx rop 
Ha p. KeHTfleii (cm. pncyHOK) H3 HH5KHe30n,eH0BLix otjiokchhh KeHr^eHCKOH cbhtli Ha- 
p*Ay c ocTaTKaMH jihctlcb Paramyrtaciphyllum agapovii Ozerov 6mjih o6Hapy)KeHM 
njIO^M, H30JIHpOBaHHMe OT flaHHMX JIHCTbeB. Bee OHH OTHeceHM K MOHOTHIIHOMy po- 
Ay Paramyrtacicarpus Ozerov gen. nov., KOTopbiH npeACTaBJieH bhaom P. plurilocu¬ 
laris Ozerov sp. nov. 

CeM. Myrtaceae ipaAHijHOHHO pa3AejiaeTca Ha ABa noAceMeficTBa Ha ocHOBaHHH th- 
noB nnoAa: Leptospermoideae c pacTpecKHBaiomHMca o6mhho cyxHM OApeBecHeBinHM 
nnoAOM h Myrtoideae c HepacTpecKHBaiomHMCH THnHHHO cohhmm njiOAOM. EojibiiiHH- 
ctbo npeACTaBHTejieH AaHHoro ceMencTBa hmciot TponHHecKoe h cyGTponHHecKoe pac- 
npocipaHeHHe c ijempoM TaKcoHOMHnecKoro pa3HOo6pa3H>i b ABCTpanHH h mhotohhc- 
JieHHMMH pOAaMH B IO)KHOH AMepHKe. 

3ou;eHOBbie HcxonaeMbie ocTaTKH jihctbcb c muncoBaHHeM, xapaKTepHMM rjw Hbme 
cymecTByiomHx mhptobmx, 6mjih o6Hapy)KeHbi b AcipajiHH (Christophel, Lys, 1986; 
Christophel, 1989; Greenwood, 1991), CeBepHOH AMepnice (Berry, 1914, 1916; Chaney, 
Sanborn, 1933; MacGinitie, 1941, 1953,1969, 1974), Ahhihh (Bandulska, 1931), IJeHT- 
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CxeMa MecTOHaxoHCfleHHH KOMnjieKCOB HCKonaeMMx pacTeHHH xapayjiaxcKOH HHHCHeaoueHOBOH (Jmopbi Ce- 

BepHOH illCyTHH. 

1 — KeHr^eHCKHH; 2 — Emkobckhh: 3 — KyHraHCKHH. 


5 EoTaHMHecKHH xcypHaji, N? 6, 2004 r. 
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pajibHOH EBpone (Knoblon et al., 1996), 3ana^HOH KaMHaTKe (Budantsev, 1994), IlpHa- 
Myp be (OeAOTOB, 1975), Boctohhom Ka3axcTaHe (HjibHHCKaa, 1986), CeBepHOH ^Kynm 
(03epoB, 2000; EyflamjeB, 03epoB, 2001). ^roAOo6pa3Hwe iuioabi HCKonaeMbix MHpro- 
bwx c aHaTOMHHecKH coxpaHHBiuHMHCH ceMJBanaTKaMH 6buin onHcaHbi H3 BepxHero na- 
jieoueHa CeBepHOH /JaKOTbi (Crane et al, 1990) h H3 cpeAHero aoijeHa EpHTaHCKOH Ko- 
nyM6HH (Pigg et al., 1993). Hapaay c H30JiHpoBaHHbiMH jihctwimh h njioaaMH b cpe^Heii 
aoiteHe KojiopaAO o6Hapy»ceHbi bctkh, Hecymne ciw^He jihctbh tt iuioam (Manchester 
et al., 1998). npeACTaBjmeMbiH HaMH Marepnaji BKJiiOHaeT HecKOJibKO acchtrob iijioaob 
AOBOJIbHO XOpOUieH COXpaHHOCTH. THe3Aa HeKOTOpbIX COXpaHHBIUHXCR IUIOAOB COAep- 
tkbt eAHHHHHbie ceMeHa h MHoroHHCJieHHbie ceM«3aHaTKH. CoxpaHHOCTb MaTepnana no- 
3BOjraeT HCCJieAOBaTb ero Ha MaKpo- h MHKpoMop(])OJiorHHecKOM ypoBHRx. 


nop^AOK Myrtales 
CeM. Myrtaceae 
TpH6a Myrteae 
IIoATpH6a Myrtinae 

Poa Paramyrtacicarpus Ozerov gen. nov. 

Paramyrtacicarpus plurilocularis Ozerov sp. nov. 

Plate I, 1—6; Plate II, 1—7 ; Plate III, 1—7; Plate IV, 1—7 

Fruits a multilocular berry, rounded to ellipsoidal, 3—8 mm long and 4 —6 mm wide, 
borne on a peduncle up to 5 mm long. Number of locules 4 or more. Apical part of the lo- 
cule bent inside. Each locule containing 12 to 26 ovules or a single seed. Fruit wall fleshy, 
consisting of three layers of pecicarp. Exocarp formed by small elongated rectangular 
to oval cells. Cells of mesocarp rather large, isodiametric with straight anticlinal walls. 
Endocarp modified into numerous trichomes. Ovules rounded to rounded-cuneiform, 
150—200 pm long and 100—150 pm wide. Single seed bent, 3 mm long and 2 mm wide. 
Seed surface striated. Hilum transversely slitlike. Outer surface of seed coat formed by li¬ 
nearly elongated cells with straight anticlinal walls. 

Holotype: fruit compression, East Siberia, lower reaches of Lena river, Nor¬ 
thern Kharaulakh, Kengdey river basin, Kengdey Formation, Lower Eocene. Collec¬ 
tion BIN 959, spec. 251 (plate 1, 1). 

Isotypes. Fruits compressions, locule with ovules, isodiametric cells of mesocarp, 
and trichomes of the endocarp, linearly elongated cells on the outer surface of the seed 
coat, East Siberia, lower reaches of Lena river, Northern Kharaulakh, Kengdey river ba¬ 
sin, Kengdey formation, Lower Eocene. Collection BIN 959, spec. 252 (plate I, 3, 4; 
II, 1—4, 6, 7), spec. 253 (plate I, 2; III, 1—4, 6, 7), spec. 254 (plate I, J; IV, 1—5), 
spec. 255 (plate I, 6). 

Ta6ji. I, 1—6; Ta6ji. II, 1—7; Ta6ji. Ill, 1—7; Ta6ji. IV, 1—7 

ILioa — MHororHe3AHan aroAa ot OKpyniOH ao 3JumncoHAajibHOH (jiopMbi, 3— 

8 MM AJI. H 4 -6 MM limp., IIJIOAOHOHCKa AO 5 MM aJI. KoJIHHeCTBO THe3A ot 4 h 6ojiee. 

Bepxmni nacTb rae3Aa 3arHyra BHyrpb. KaacAoe rHe3AO coAepmiT ot 12 ao 26 ce- 
MjnanaTKOB hjih oaho ceMfl. CreHKa mioAa MflCHCTaa, coctoht H3 Tpex cnoeB nepHKap- 
na. 3K30Kapn o6pa30BaH mcjikhmh npjiMoyrojibHO-OBajibHbiMH, BbrnmyTbiMH b AJiHHy 
RjieTKaMH. KaeTKH Me30Kapna aobojibho KpynHbie, H30AHaMeipHHecKHe c npjiMbiMH 
aHTHKJIHHajIbHbIMH CTCHKaMH. 3HA0Kapn H3MeHeH AO MHOTOHHCJieHHblX TpHXOM. Ce- 
M5133H3TKU IIO (J)OpMe OT OKpyTJIblX AO OKpyrJIO-KJIHHOBHAHbIX, 150-200 MKM AJI. H 
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100-150 MKM limp. EflHHHHHOe CQMX H30rHyT0H (J)OpMbI, 3 MM AJI. H 2 MM IUHp. Ilo- 

BepxHOCTb ceMHH 6opo3AHaTaa. CeMeHHOH py6uHK nonepeHHO-mejieBHAHbm. Hapy^c- 
Haa noBepxHOCTb ceMeHHOH Koacypbi o6pa30BaHa JiHHeHHo-BbiTHHyTbiMH KJieTKaMH. Ah- 
THKJIHHaJIbHbie CTeHKH AaHHbIX KJieTOK npHMbie. 

r o ji o t h n: OTnenaTOK iuioAa, BocrouHaa Cn6Hpb, HH30Bba p. JleHbi, CeBepHbiH Xa- 
payjiax, OacceiiH p. KemvjeH, KeHr^eHCKaa CBHTa, hh^chhh aoijeH. Kojui. EHH 959, 
o6p. 251 (Ta6ji. 1,7). 

H30THnbi. OTnenaTKH iljioaob, rHe3A0 c ceMa3anaTKaMH, H30AHaMeTpHuecKHe 
KJieTKH Me30Kapna h tphxomm 3HAOKapna, jiHHeHHO-BMTHHyTbie KJieTKH Ha HapyncHOH 
noBepxHOCTH ceMeHHOH Koacypw, Te ace MecTOHaxoacAeHHa h KOJiJieKijHa, o6p. 252 
(Ta6ji. I, 3, 4\ II, 1—4 , 6, 7), o6p. 253 (Ta6ji. I, 2; III, 1—4 , 6 , 7), o6p. 254 ( T a6ji. I, J; 
IV, 7—5), o6p. 255 (Ta6ji. I, 6). 

EjiaroAapa aobojibho xopomefi coxpaHHOcra HCKonaeMoro Marepnajia HaM yuaJiocb 
npoaHajiH3HpoBaTb 17 ijejibix HCKonaeMbix iljioaob h hx (jiparMeHTOB. XapaicrepHOH 
0C06eHH0CTbK) ILJIOAOB aBJiaeTCa HX 0AH006pa3He Ha Maxpo- H MHKpOMOp4>OJIOrHHe- 
ckom ypoBHJix. no CBoeMy rany onncbiBaeMbie iuioam aBJiaiOTca MHororae3AHOH aro- 
flOH. OCHOBHbie pa3JIHHIM Ha MaxpOMOp4)OJIOrHHeCKOM ypOBHe npOHBJMIOTCH TJiaBHblM 
o6pa30M B H3MCHHHBOCTH pa3MepOB ILJIOAOB H KOJIHHeCTBa B HHX THe3A. HhCJIO THe3A 
6ojibiue 4. Pa3Mepw njiOAOB KOJie6jiiOTca ot 3 —8 mm aji., 4 —6 mm limp., HexoTopbie H3 
HHX HMeiOT IUIOflOHOHCKy AO 5 MM AH. H3 HHCJia HCCJieAOBaHHblX nJIOAOB 7 HMeiOT oxpyr- 

Jiyio 4>opMy (o6p. 251, Ta6ji. I, 7; o6p. 252, Ta6ji. 1, 3) u 10 3JnmncoHAajibHyio (o6p. 252, 
Ta6ji. I, 4; o6p. 253, Ta6ji. I, 2; o6p. 254, Ta6ji. I, 5; o6p. 255, Ta6ji. I, 6). THe3Aa npo- 
AOJibHO BbiTHHyTbi c BepxHefi nacTbK) 3arHyTOH BHyTpb iuioAa (o6p. 251, Ta6ji. I, 7; 
o6p. 253, Ta6ji. 1,2). He3pejibie rae3Aa coAepacaT ox 12 ao 26 ceMa3auaTKOB HMeioumx 
(|>opMy ot OKpyrjioft ao OKpyrjio-KJiHHOBHAHOH c pa3MepaMH 150—200 mkm ah. h 100— 
150 mkm uiHp. (o6p. 252, Ta6ji. II, 7— 4 , 6 , 7). 3pejioe rHe3AO 3aHHMaeT oaho ceMa H3or- 
HyTofi (J)opMbi 3 mm aji. h 2 mm uiHp. c nonepeuHO-mejieBHAHbiM ceMeHHbiM py6- 
hhkom (o6p. 254, Ta6ji. I, 5). noBepxHOCTb ceMeHH noKpwTa mcjikhmh 6opo3AaMH, 
pacxoA»mHMHCH JiyuaMH ot BeHTpajibHOH k AopcajibHOH ero uacm flaHHbie HCCJieAOBa- 
HHa MHKpOMOp(j)OJIOrHH IUIOAa H CeMeHH n03BOJMK)T OnHCaTb HeKOTOpbie HX CTpyKTy- 
pbi. MacncTaa CTeHKa iuioAa coctoht H3 TpexcjioiiHoro nepHKapna. 3K30Kapn iuioAa 
BKJiiOHaeT 5—7 paAOB npHMoyroJibHO-OBajibHbix, cjienca BbrraHyrbix kjictok 15 mkm aji. 
h 8 mkm ump. (o6p. 253, Ta6ji. Ill, 7). noA tohkhm cuoeM 3K30Kapna pacnoJioaceH ao- 

BOJIbHO MOIAHblH CJIOH Me30Kapna npH6jIH3HTeJIbHO B 25-30 KJieTOK TOJIIAHHOH. KJieTKH 

Me30Kapna 5—6-yrojibHbie, H30AHaMeTpHuecKHe, OAHHaxoBbie no pa3Mepy (25 mkm aji. 
H 17 MKM IUHp.), C OKpyrJIO-npjIMOJIHHeHHbIMH OHepTaHHBMH aHTHKJIHHaJIbHbIX CTeHOK 
(o6p. 253, Ta6ji. Ill, 2, 5). SHAOKapn TpaHC^opMHpoBaH b MHoroHHCJieHHbie AJiHHHbie, 
H3BHJiHCTbie tphxomm, He HMeioiAHe onpeAeJieHHOH opneHTaiiHH. HapyacHbie CTeHKH 
TpHXOM TJiaAKHe. TpHXOMbI BHyTpH nOJIbie C nOCTOHHHbIM AHaMeTpOM 3 MKM, HanOMH- 
HaioT co6oh Tpy6ouKH (o6p. 253, Ta6ji. Ill, 4 , 6 , 7). CeMa HMeeT 6op03AHaTyio no- 
BepxHOCTb ceMeHHOH Koacypbi, ee HapyacHbie KJieTKH CHJibHO BbiTHHyTbi, 70 mkm aji. h 
8 MKM IUHp., HJIOTHO npHMbIKaiOT APyr K Apyry H HMeiOT npHMbie aHTHKJIHHaJIbHbie 

CTeHKH (o6p. 254,.Ta6ji. IV, 7—J). 

no pe3yjibTaTaM cpaBHHTejibHoro HCCJieAOBaHHa Maxpo- h MHKpoMop(J)OJiorHHecKHX 
npH3HaxoB HeKOTopbix paHee H3yueHHbix HCKonaeMbix h coBpeMeHHoro TaKcoHa c onn- 
CbiBaeMbiM HaMH Paramyrtacicarpus plurilocularis Moamo o6HapyaoiTb KaK paA o6iahx 
npH3HaxoB, TaK h HeKOTOpbie pa3JiHHHa. 5IroAOo6pa3Hbie HCKonaeMbie iljioah Paleo- 
myrtinaea princetonensis Pigg, Stockey et Maxwell H3 cpeAHero ooueHa EpHTaHCKOH 
KojiyM6HH, KaK h npeACTaBJiaeMbiH HaMH TaxcoH, pa3AeueHbi Ha HecKOJibKO me3A. 
CTeHKa njioAa MacncTaa, npeACTaBJieHa cuoeM H3 30—40 kjictok tojiiahhoh h ocHOBaHa 
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Ha H3JIHHHH napeHXHMaT03H0H H a3peHXHMaT03H0H TKaHH. 3K30Kapn COCTOHT H3 oa- 
HopaAHoro anHAepMaubHoro cjioh Tpy6naTbix KJieTOK h rHnoAepMHca, BKjnonaiomero 
5— 8 p«aob MejiKHX npXMoyroubHbix kjictok. Ha aojiio MomHoro Me30Kapna npnxoAHT- 
ch cjioh b 25—30 kjictok tojiiahhoh. B otjihhhc ot onHCbmaeMoro hbmh TaKcoHa, HMe- 
lomero 3HAOKapn, h3mchchhlih ao MHoroHHCJieHHbix tphxom, y ceBepo-aMepmcaHCKoro 
BHAa OAHOpHAHblH OHAOKapn COCTOHT H3 6oJIbIUHX K0JI0HH006pa3HbIX KJICTOK, KOTOpwe 
o6pa3yiOT CJIOH C nOJIOCTHMH, OXBaTbIBaiOIAHMH OTAeJIbHMe CCMB3aHaTKH. CeM«3a4aT- 
kh P. princetonensis MHoroHHCJieHHbie, KaMnHjioiponHbie, 1.8 mm a^. h 1.6 mm uiHp. 
Ohh o6jiaAaiOT neTbipbMH 30hbmh HHTeryMeHTa. HapyxcHaa 30Ha b 2—3 kjictkh tojiiah- 
hoh npeACTaBJieHa TaHreHTajibHO-yAJiHHeHHbiMH KJiCTKaMH. BTopaa 30Ha, oxBaTbiBaio- 
maa 6ojibuiyio nacTb HHTeryMeHTa, coctoht H3 H30AHaMeTpHHecKHx kjictok. Oahopxa- 
Hbie, paAHajibHO yAJiHHeHHbie kjictkh TpeTbeH 3ohh CTaHOBKTca noBepxHOCTHMM cjiocm 
Ha BCHipajibHOH CTopoHe ccmchh. BHyipemuiH 30Ha HHTeryMeHTa BKJnonaeT 5—6 cjio- 
eB TaHreHTajibHO-yAJiHHeHHbix kjictok. CeMinaHaTKH CHa6»ceHbi npoBOAfliAHM nynKOM, 
KOTopbiH npoxoAHT nepe3 bck) 30Hy BTopHHHoro HHTeryMeHTa ot ynacTKa pacnojioxceH- 
Horo HHXce MHKporouie. CeMH3anaTKH onncbiBaeMoro HaMH P. plurilocularis hmciot 
ropa3AO MeHbiuHe pa3Mepbi no cpaBHeHHio c ceBepo-aMepmcaHCKHM P. princetonensis. 
HHTeryMeHT y ceMjnanaTKOB Harnero BHAa BbiAejiHTb He yAajiocb, hto He AaeT B03M05K- 
HOCTH CpaBHHTb 3TH BHAbI Ha MHKpOMOp(j)OJIOrHHeCKOM ypOBHe. 

CoxpaHHBiuHHca H3 cpeAHero ooijeHa KojiopaAO bha Syzygioides americana (Lesq.) 
Manchester, Dilcher et Wing H3BecTeH no BeTKaM, HecymHM npHKpeimeHHbie jihctwi, 
a TaioKe oceBbie MyTOBKH abctkob h iuioaob. 3jniHncoHAajibHbie, koxchctmc, aroAOoO- 
pa3Hbie iuiOAbi 4.0— 4.7 mm mi. u 2.5—3.2 mm ump. coctoht npH6jiH3HTejibHO H3 5 jih- 

CTOHKOB OKOJIOABeTHHKa, KOTOpbie 6JIH3KO npHHCaTbl H pa3AeJieHbI OT V3 AO V2 AJIHHbl 
ot BepxyuiKH ao ocHOBaHHa itiioAa. OGmen nepTOH cxoACTBa AaHHoro BHAa c nccjie- 
AyeMbiM HaMH TaKCOHOM hbjihctch to, hto BepxyiueHHaa nacTb imoAa CBopanHBaeTCH 
njiaBHO BHyrpb. XapaicrepHbiM npH3HaKOM njioAOB S. americana hbjihctch npHcyrcTBHe 
y HHX pa3BepHyTOH, yCTOHHHBOH HaineHKH H KOpOTKOrO CTOJlOHKa C TOJIOBHaTblM, ahc- 
kobhahmm HeonaAaioiAHM pbuibneM. EojibuiHHCTBO coxpaHHBinHxca poaob ceM. Myrta- 
ceae , BKjnonaa hobmh poA Paramyrtacicarpus, He Hecyr noAoOHbix kopotkhx CTeGejib- 
kob h AHCKOBHAHbix pbuieij. no yTBepHCAOHHio aBTopoB poAa Syzygioides Manchester, 
Dilcher et Wing, HanOoJiee oObiHHa BCTpenaeMOCTb rojiOBHaTbix pbuieit cpeAH Apyrnx 
ceMeficTB nop. Myrtales. 3tot npH3HaK yKa3biBaeT Ha to, hto roJiOBnaToe coctohhhc mo- 
tkqt 6biTb npHMHTHBHMM npH3HaKOM b npeAeJiax ceM. Myrtaceae (Manchester et al., 
1998). OTCyTCTBHe KOpOTKHX CTOJ16HKOB H CHAaiAHX Ha HHX TOJIOBHaTblX AHCKOBHAHbix 
pbuieit y njioAOB onncbiBaeMoro P. plurilocularis no3BOJiaeT HaM Ha MaKpoMop(j)OJiorH- 
necKOM ypoBHe OTJiHHaTb hx ot iuioaob ceBepoaMepHKaHCKoro S. americana. 

CTpyKTypa 3apoAbima cnmaeTca BaacHbiM KpHTepneM b KJiaccH(j)HKaijHH coBpe- 
MeHHbix MacHCTonjiOAHbix HJieHOB TpnObi Myrteae {Myrtaceae) co BpeMeHH paOoTbi 
A. P. de Candolle (1828). Oh ycTaHOBHJi, hto b TpnGe Myrteae cymecTByioT ipn rana 3a- 
poAbmieii. IIo3AHee O. Berg (1855 — 1856; 1857 — 1859) Hcnojib30Baji hx KaK onpeAe- 
jieHHbie xapaKTepHbie npH3HaKH ipex noATpnO: Eugeniinae , Myrtinae , Myrciinae. 3aTeM 
ohh 6biJiH npoHjmiocTpHpoBaHbi h o6cyacAeHbi L. Landrum (1981). IIoATpH6a Myrtinae 
xapaKTepH3yeTca 3apoAbimaMH c ajihhhbim ranoKOTHJieM h oraocHTejibHO MajieHbKH- 
MH, y3KHMH CCMHAOJIHMH. B pOACTBCHHblX nOATpn6aX y 3apOAbIUieH CeMHAOJIH TOJICTbie, 
MacHCTbie, a ranoKOTHJib OTHOCHTejibHO He3HaHHTejibHbiH {Eugeniinae) hjih ccmhaojih 
JiHCTOBbie h HaMHoro umpe, neM ranoKOTHJib {Myrciinae). OcHOBbiBancb Ha tom, hto 
Mop^ojionM ceMeHH h 3apoAbima AaeT BaxcHbie CHCTeMaraHecKHe xapaKTepHbie npn- 
3HaKH, noAipnGa Myrtinae 6buia pa3AejieHa Ha Campomanesia komujickc c bxoajhahmh 
b Hero poAaMH Campomanesia Ruiz et Pav., Pimenta Lindl., Blepharocalyx Berg, Leg- 
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randia Kausel, Pilidiostigma Barret, h Myrrhinium komiuickc c po^aMH Acca Berg, Mer- 
rhinium Schott, a Taxace ocrajibHMe poAbi a aHHOH noATpn6bi (Landrum, Stevenson, 
1986). B npe^ejiax KOMmieKca Campomanesia rjiy6oKoe H3yneHHe pa3BHTHa mhotohhc- 
JieHHblX UBeTKOB, nJIOAOB H CeMBH n03B0JIHJI0 OCymeCTBHTb Tpa^HUHOHHO Tpy^HOe ero 

TaKCOHOMHqecKoepa3ipaHHHeHHe (Landrum, 1982,1986; Landrum, Stevenson, 1986). 

CoBpeMeHHbiH poA Campomanesia BXjnonaeT 25 bhaob AepeBbeB h KycTapHHKOB, 
pacnpocTpaHeHHbix ot ceBepHoii ApreHTHHH ao TpHHH^a^a, h ot no6epeacba Epa3HJiHH 
AO Aha, rtepy, SxBaAopa h KoJiyM6HH (Landrum, 1986). Poa HMeeT MacHCTMe njiOAM 
c (peAKO 3) 4 —18 rae3AaMH. B He3pejiOM njioAe xaacAoe rHe3AO coAepacHT 4 —22 ceMa- 
3anaTKa, co6paHHbix b A»a npoAOJibHbix Jiyna (Ta6ji. II, J). 3pejibiH iljioa HMeeT b rae3- 
Ae 1, peAKO 2 pa3BHBaiomHxcfl ceMeHH, jih6o ceMa b rHe3Ae OTcyrcTByeT. y CTaHOBJieHO, 
hto npn C03peBaHHH nnoAa b rHe3Ae npexpamaeTca pa3BHrae Bcex ceMJoanaTKOB, xpo- 
Me OAHoro (Landrum, 1982). BnocjieACTBHH HeAopa3BHn>ie ceMa3anaTXH nojiHOCTbio 
HCHe3aiOT, BepOHTHO, AJM TOTO, HTo6bI BbinOJIHHTb pojib nHTaTejibHbix pecypcoB Ace- 
MH3auaTKa, pa3BHBaiomeroca b ceMa. HeAopa3BHTbie ceMa 3 anaTXH aBjiaiOTca o6mhhm- 
mh b poAax Myrceugenia Berg (Landrum, 1981), Eugenia L., Myrcianthes Berg, no-BH- 
AHMOMy, Tax ace, xax h y ApyrHx poaob c MHoroHHCJieHHbiMH ceMa3anaTxaMH, xot a He- 
H3BecTH0 hh o xaxoM ApyroM poAe H3 TpH6bi Myrteae , y xoToporo b xaacAOM H3 rHe3A 
co3peBaK)mero mioAa Bee ceMa3anaTXH, xpoMe oahoto, oGmhho HeAopa3BHTbi (Land¬ 
rum, 1982). Pe3yjibTaTbi Harnero nccjieAOBaHHa noxa3ajiH, hto b MHororHe3AHbix (6ojiee 
4 rHe3A) aroAax HMeiOTca rae3Aa xax c MHoroHHCJieHHMMH (ot 12 ao 26) HeAopa3BHTM- 
mh ceMjnauaTxaMH, Tax h c oahhm pa3BHBaiomHMca ceMeHeM. 3 th nepTbi noxa3HBa- 
k)t onpeAejieHHoe MaxpoMop(})OJiorHHecxoe cxoactbo HexonaeMoro Paramyrtacicar - 
pus c coBpeMeHHbiM poaom Campomanesia . XapaxrepHHM npH3HaxoM, o6HapyaeeHHbiM 
TOJibxo y poAa Campomanesia , aBjiaeTca 3 HAOxapn, cocToamHH H3 acejie3HCTbix tphxom 
(T a6n. Ill, J). BemecTBo, coAepacameeca b TpnxoMax, o6jiaAaeT 3anaxoM, noAodHbiM 3a- 
naxy TepneHTHHa, h, B03MoacHO, HMeeT Taxon ace Bxyc. UnoAoaAHbie nranbi h MJiexonn- 
Taiomne He ynoTpe6jiaiOT b nnmy iuioam, coAepacamne MHoroHHCJieHHMe acejie3HCTbie 
TpHxoMbi (Janson, 1983; Landrum, 1982, 1986). PaHee MHorne aBTopw ouihGohho chh- 
TajiH ^cejie3HCTbie tphxomm 3HAOxapna poAa Campomanesia 6opoAaBHaro-acejie3HCTOH 
3X30TacT0H. Landrum (1982) noxa3aji, hto b ashhom poAe Hapyamaa, TOJieraa nacTb Tec- 
tw aBjiaeTca cnoeM 3HAOxapna. R iia onncbiBaeMoro HaMH TaxcoHa Taxace xapaxrepHO 
HajiHHHe b miOAe 3HAOxapna, cocroamero H3 MHoronHCJieHHbix tphxom. 3th tphxomm 
BH yipn nojibie, HanoMHHaiOT TpyGonxH, no-BHAHMOMy, ohh h BbmejiajiH onpeAeneH- 
hmh cexpeT. 3 to odcToaTejibCTBO Taxace MoaceT c6jiH3HTb HexonaeMMH ceBepo-axyT- 
cxhh poA c coBpeMeHHbiM loacHO-aMepHxaHCXHM poaom. y poAa Campomanesia b 3pe- 
jiom nnoAe oneHb TpyAHO OTAejiHTb TOHxyio, MeMGpaHHyio ceMeHHyio xoacypy ot ctch- 
xh THe3Aa. OTAejieHHaa ot pa3BHBaiomeroca ceMeHH C. pubescens Berg, 6opo3AHaTaa 
Hapyamaa noBepxHOCTb ceMeHHOH xoacypM o6pa30BaHa JiHHeHHO-BbrraHyTMMH xneTxa- 
mh (Ta6n. IV, 6, 7). 3th xjictxh no (j>opMe h pa3MepaM cxoahm c xjieTxaMH HexonaeMoro 
BHAa Paramyrtacicarpus plurilocularis , xoTa H3-3a npouecca (j)0CCHJiH3aijHH y Hexo¬ 
naeMoro TaxcoHa pa3pyniHJiacb Hapyamaa noBepxHOCTb xneTOX h bhahm jihuib hx BHyr- 
peHHHe aHTHXJiHHajibHbie ctchxh (Ta6ji. IV, 1 —J). TaxHM o6pa30M, npn cpaBHeHHH 
BbiMepmero soijeHOBoro ceBepo-axyrcxoro BHAa P. plurilocularis c coBpeMeHHbiM h 
K) acHO-aMepHxaHCXHMH npeACTaBHTenaMH poAa Campomanesia MoacHO o6HapyacHTb 
paA o6iahx xapaxTepHbix Maxpo- h MHxpoMop(J)OJiorHHecxHx npH3HaxoB: iljioa — mho- 
rorHe3AHaa aroAa, coAepacaujaa b xaacAOM rHe3Ae hjih MHoronHCJieHHbie HeAopa3BHTbie 
ceMa3anaTXH, hjih oaho pa3BHBaiomeeca ceMa; 3HAOxapn npeACTaBjieH acejie3HCTbiMH 
TpnxoMaMH, BbmejiaiomHMH cexpeT; Hapyamaa noBepxHOCTb ceMeHHOH xoacypbi 6o- 
po3AHaTaa, cocToamaa H3 jiHHeHHO-BbrraHyTMx xjieTox. 3 th o6mne npH3Haxn no3BOjia- 
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k)t npe^noJio^cHTb onpe^ejieHHbie poACTBeHHbie oTHomemw MeaeAy omicbiBaeMbiM hc- 
KonaeMbiM TaKCOHOM h coBpeMeHHbiM poaom Campomanesia. 

npoBOAHBiuHecH b nocjieAHee BpeMa HCCJieAOBaHira no BbWBjieHHio AApocoAepaca- 
mnx ocHOBHbix annAepMajibHbix KJieTOK jincTa Paramyrtaciphyllum agapovii u kjictok 
Me30Kapna iuiOAa Paramyrtacicarpus plurilocularis c HcnoJib30BaHneM abcthoh racTO- 
xHMnnecKOH peaKAHH OejibreHa (Ha Ae30KCHpn6o3y, npHcyTCTByiomyio b ijenH flHK) 
AaJlH n03HTHBHbIH pe3yjIbTaT Ha 3th KJieTKH. 3tO o6cTOHTeJIbCTBO n03B0JIHT HaM B Aajlb- 
HeHiueM c noMombK) coBpeMeHHbix MOJieKyjMpHO-reHeraHecKHX mctoaob H3ynaTb 4 >h- 
jioreHeTHHecKoe poactbo coBpeMeHHbix h HCKonaeMbix pacTeHHH. 
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SUMMARY 

Remnants of fruits with ovules and seed, found in the Lower Eocene deposits of the Nor¬ 
thern Yakutia, are described as an extinct monophyletic genus Paramyrtacicarpus Ozerov gen. nov. 
with the species P. plurilocularis Ozerov sp. nov. Macro- and micromorphological characters of 
the fruits and seeds are given to justify the new taxon. The new genus is compared with the extant Cam¬ 
pomanesia pubescens Berg and fossil Paleomyrtinaea princetonensis Pigg, Stockey et Maxwell and Sy- 
zygioides americana (Lesq.) Manchester, Dilcher et Wing. 
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Macrodiplophyllum imbricatum BnepBbie BbMBJieH bo (j)Jiope Pocchh h c o-Ba EepHHra (KoMaH#op- 
CKHe ocTpOBa). OScyac/jaiOTCfl pacnpocTpaHeHHe h OKOJioraa BHfla, a TaK*e ero otjihhhb ot M. plicatum. 
npeflCTaBJieH kjiioh /pia onpeaejieHHH Bcex bhaob poaa Macrodiplophyllum. 

KniOHeBbie cnoBa: Macrodiplophyllum , Diplophyllum , Scapaniaceae , Hepaticae , KoMaHflopcKHe 
OCTpOBa. 

B Hiojie 2002 r. aBTopoM Ha o-Be BepHHra (KoMaHflopcioie ocTpoBa) 6 wn coGpaH Ma¬ 
crodiplophyllum imbricatum (M. A. Howe) Perss., paHee j\im Pocchh He yKa3biBaBinHH- 
ch. 3tot bha BnepBbie onncaH M. A. Howe (1901) KaK Scapania imbricata no c6opaM 
R. S. Williams H3 KaHa^CKOH npoBHHunn IOkoh. OflHaKO HaxonmeHHe ero TaM h yKa- 
3aHne locus classicus npe^CTaBjineTcn coMHHTejibHbiM BCJie#CTBHe uctko BbipanceHHOH 
OKeaHHHecKOH npnypoHeHHOCTH BpacnpocTpaHeHHH (Vitt, 1974; Steere, Inoue, 1978). 

B flanbHemneM bha 6 bui nepeHeceH F. Stephani (1910) b poa Diplophyllum Dumort. 
(D. imbricatum (M. A. Howe) Mull. Frib. ex Steph.). B 1928 r. H. Buch b pa6oTe, nocBa- 
meHHOH ceM. Scapaniaceae EBponu h CnOnpH, onncan hobbih nonpo# Macrodiplophyl¬ 
lum H. Buch po/ja Diplophyllum n bkjiiouhji b Hero 2 BH#a— Diplophyllum plicatum Lindb. 
h D. microdontum (Mitt.) H. Buch. Hepe3 21 roa H. Persson (1949) B03Ben no^pofl b 
paHr OT^ejibHoro po;ja — Macrodiplophyllum (H. Buch) Perss. h noKa3an hcoGxoah- 
MOCTb OTHeceHnn k HeMy eme h Scapania imbricata (icaic Macrodiplophyllum imbrica¬ 
tum). 3T0T HOBblH pOA 6bIJI npHHHT MHOrHMH OpHOJIOTaMH, B TOM HHCJie OTeueCTBeHHbl- 

mh (cm. IHjmkob, 1980:112), xora H. Inoue (1974) h R. M. Schuster (1974) cuirrajiH, hto 
ero Jiyume paccMarpHBarb b KauecTBe no^pofla, nocKOJibxy pa3JiHHHn Meacay Diplophyl¬ 
lum h Macrodiplophyllum cboottca rnaBHbiM o6pa30M k pa3HHije b pa3Mepax. 

BHyTpn ceM. Scapaniaceae Bonpoc o CTeneHH po^CTBa po^OB Scapania c Macrodi¬ 
plophyllum h Macrodiplophyllum c Diplophyllum oueHb cnonceH h TpeGyeT AonojiHH- 
TenbHbix nccjieAOBaHHH. CneAya H. Persson (1949) h P. H. HIjnncoBy (1980), n npn- 
HHMaio TpaKTOBKy Macrodiplophyllum h Diplophyllum b KanecTBe caMOCTonTenbHbix 
po^OB OTflejibHbix Kax Apyr ot apyra, TaK h ot Scapania. 

Mop4>ojiornqecKH Macrodiplophyllum imbricatum 6jih30k k M. plicatum (Lindb.) 
Perss., ot KOToporo OTJinuaeTcn nocTonHHo uejibHOKpaiiHbiMH jiHCTbHMH c 6onee Kpyn- 
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hoh ciihhhoh jionacTbio (ao 0.75—0.95 ot ciihhhoh npoTHB 0.4 — 0.6), npaKTme- 
CKH He HH36eraiOmHMH 6pK)IUHbIMH JIOnaCTHMH JIHCTbeB, 6oJiee MeJIKHMH KJieTKaMH 
no Kpaio JiHCTa (c uihphhoh 8—13 mkm npoTHB 10 — 16 mkm y M. plicatum ) h ot- 
HOCHTejIbHO TOHKOCTeHHbIMH KJieTKaMH BHeillHerO CJIOa KOpbl CTeGjia (npOTHB OHeHb 
CHJIbHO TOJICTOCTeHHblx). OKpaCKa paCTeHHH (cp. IlOTeMKHH, 2001) Bpflfl JIH MOHCeT 
CJiyHCHTb XOpOIUHM OTJIHHHTeJIbHbIM npH3HaKOM. TaK, paCTeHHH C O-Ba BepHHra, Kpo- 
Me xapaicrepHO ojihbkobo-kophhhcbo OKpameHHbix nacTO npHo6peTaiOT 3ejieHOBaTo- 
)KejiTOBaTO-6ypoBaTyK) nHTMeHTaijHK), Taoce CBOHCTBeHHyio M. plicatum. HecTa- 
6HJibHa h oxpacKa CTeGjieii, BapbHpyiomaa ot nepHOH ao 6ypofi h acejrro-KopHH- 
HeBOH. BapHa6ejibHOCTb OKpacKH moecct 6biTb o6i>acHeHa p«khmom yBJiaacHeHHa h 
TeMnepaTypHbiMH ycjiOBHaMH MecT npoH3pacTaHHa, a Taoce hx uinpoTHbiM nonoace- 
HHeM. 

LtejibHOKpaiiHbie jihctbh, T0HK0nanHJUi03Haa KyTHKyjia, npaKTHHecKH He HH36eraio- 
maa Gpionmaa jionacTb, nocToaimaa CTepHJibHOCTb, CBH^eTejibCTByioT, no mhchhio 
A. J\. FIoTeMKHHa (2001), 06 obojiioijhohhoh npoABHHyrocTH Biijja. 

Ha o-Be BepHHra Macrodiplophyllum imbricatum aBJiaeTca oGbiHHbiM KOMnoHeH- 
tom, a HHorjja Aaace 3AH(j)HKaTopoM noKpoBa b Kcepo- h Kcepo-Me30(})HTHbix TyHApo- 
Bbix rpynnnpoBKax, Aocraraa noKpbiTHa 50 — 60 % b MOxoBO-JiHinaHHHKOBOM apy- 
ce. HaH6ojiee oGbiHHbie ero cnyTHHKH H3 neneHOHHHKOB — Diplophyllum albicans (L.) 
Dumort., D. taxifolium (Wahlenb.) Dumort., Sphenolobus minutus (Schreb.) Berggr., 
H3 mxob — BHjjbi poAa Dicranum , Dicranella sp., Pohlia nutans (Hedw.) Lindb., Aula- 
comnium sp. h ap* H3 jiHinaHHHKOB b KanecTBe conyrcTByiomHx name Bcero BCTpena- 
k)tc a BHAM poaob Cladonia h Nephroma. KpoMe Toro, M. imbricatum HHorAa nocenaeT- 
ca Ha KOHKax BepxoBbix 6ojiot noBepx OTMHpaiomnx C(J)arHOB. 3Aecb oh npoH3pacTa- 
eT BMecTe c Moerckia blyttii (Moerck) Brockm., Cephalozia bicuspidata (L.) Dumort., 
Lophozia savicziae Schljak., L. sudetica (Nees ex Hueb.) Grolle, Calypogeia muelleria - 
na (Schiffn.) Mull. Frib., Schistochilopsis opacifolia (Culm, ex Meyl.) Konstantinova 
h Pleurocladula albescens (Hook.) Grolle. 

B AMepmce, KaK yKa3bmaioT Steere h Inoue (1978), Macrodiplophyllum imbricatum 
npoH3pacTaeT Ha cxajiax h b tchhctbix pacmejiHHax b ropax, b MecTax nacTO oKyrbiBae- 
mmx TyMaHOM. Ha o-Be BepHHra TyMaHbi aBjiaiOTca noBceMecrabiM h uomu nocToaH- 
HblM aBJieHHeM, HTO COOTBeTCTByeT 3KOJIOrHHeCKHM Tpe60BaHHaM BHAa. OAHaKO npOH3- 
pacTaeT oh 3Aecb He Ha cxajiax h b hx pacmejiHHax, a Ha MopcKHx ocaAOHHbix nopoAax h 
BepxoBbix 6ojiOTax. B h3bccthoh CTeneHH 3to o6i>acHaeTca TeM, hto Ha o-Be BepHHra 
(xax h Ha KoMaHAopcKOM apxnnejiare BOoGme) pa3BHTbi Momnbie OAHOTHnHbie ocaAon- 
HO-ByjiKaHHnecKHe OTJioaceHHa naneoreHOBoro h HHHCHeMHOijeHOBoro B03pacTa (KaM- 
naTKa..., 1974), npaKTHnecKH nojiHOCTbio nepeKphiBaiomne MaTepHHCKHe KpHCTajuime- 
CKHe nopoAbi. 

B CBa3H c OTcyTCTBHeM onncaHHH BHAa b pyccKoa3biHHOH jiHTepaType npHBOAHM ero 
AHarH03, cocTaBJieHHbiH Ha ocHOBe MaTepnanoB c o-Ba BepHHra h Ajmckh. 

PacTeHHa 2 — 4 mm nmp. h 1—4 cm aji., ojiHBKOBO-KopHHHeBbie ao acejiTOBaTo-3e- 
JieHbix h acejiTO-6ypbix. CTeGejib acejrro-GypbiH ao Gyporo h uepHoro co cjienca Gne- 
CTameH Kopofi. JlHCTba uejibHOKpaHHbie, acejioGnaTbie, c non™ He HH36eraiomeH, apKO- 
bhaho npHKpenneHHOH GpiouiHOH h kopotko HH36eraiomeH cnHHHOH jionacTaMH; b 
ocHOBaHHH oGjieraioiuHe CTeGejib. CnHHHaa JionacTb cocTaBJiaeT (0.65) 0.75—0.95 no 
BejiHHHHe ot GpiouiHOH, o6pa3ya yroji co CTeGneM 30 — 60 (70°), npoAOJiroBaTO a3biKO- 
BHAHaa, ninpoKo 3aKpyrjieHHaa Ha BepxyuiKe. BpiouiHaa JionacTb o6pa3yeT co CTeGneM 
yroji 35 — 75 (90°), umpoKO 3aKpyrjieHHaa, HHorAa Tyno 3aocTpeHHaa. Kjictkh JiHCTa 
15—20 X 15—25 mkm b cepeAHHe jionacreH, no Kpaio 8 — 13 mkm limp. BbiBOAKOBbie 
noHKH h opraHbi pa3MHoaceHHa He H3BecTHbi (pnc. 1, 2). 


6 BoTaHHnecKHH acypHaji, N° 6, 2004 r. 
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Phc. 1. Macrodiplophyllum imbricatum (M. A. Howe) Perss. (o-b EepHHra, nepeBaji 6yxTa IlepeflOBaa 
6yxTa rieperpe6Haa, 10 VIII 2002, B. A. EaicajiHH, KPABG). 

1 — o6iuhh bh,ii; 2 — JiHCTbH. MaciuTa6Ha>i JiHHeiiKa — 1 mm. 



Phc. 2. Macrodiplophyllum imbricatum (M. A. Howe) Perss. 

1 — KJieTKH Kpaa JiHCTa: 2 — kjictkh KpaeBOH nacTH cpe3a cTe6jw. MacmraOHaH JiHHeHKa — 100 mkm. 


HeKOToptie H3yneHHBie o6pa3ijBi (c o-Ba EepHHra — cGopBi B. A. EaxajiHHa, c Ajmc- 
kh — H. A. KoHCTaHTHHOBofi): Pocchh, o-B EepHHra: 6yxTa Tojictbih Hoc, 100 m HaA 
yp. m., 7 VIII 2002; nepeBaji 6yxTa JlHCHHCxaa — 6yxTa nepeAOBaa, 350 m Ha a yp. m., 
8 VIII2002; AOjnma p. nepeAOBaa, 200 m HaA yp. m., 10 VIII2002; nepeBaji 6yxTa ITepe- 
AOBaa — 6yxTa neperpeGHaa, 350 m HaA yp. m., 10 VIII2002; BepxoBBa p. riepeflOBaa, 
300 m HaA yp. m., 11 VIII2002; Ka3apMeHHBiH mbic, 6yxra TjiaAKOBCxafl, 30 m HaA yp. m., 
15 VIII2002. USA, Alaska: Kenai Mtns., Crow Pass, 200 m alt., 4 VII1992; Kenai Mtns., 
Trail River, 200 m alt. 2 VII 1992; Talkeetna Mtns., Castle Mtn., 900 m alt., 5 VII 1992; 
Talkeetna Mtns., Hatcher Pass, 1300 m alt., 7 VII 1992. 

HaxoAKy 3Toro MOHTaHHoro naijH<|>HHecxoro BHAa (KoHCTaHTHHOBa, 2000) Ha 
o-Be EepHHra mo)xho Gbijio npeABHAen*. 3 tot neneHOHHHX pacnpocTpaHeH Ha 3anaA- 
hom no6epe>xBe CeBepHOH AMepHKH ot ApxTHHecxon Ajihckh ao 50°c. hi., ho CTa- 
HOBHTCH CpaBHHTejIBHO peAKHM B EpHTaHCKOH K0JiyM6HH K))XHee O-Ba BaHKyBep. OAHa- ( 
ko Ha OjiHHcaHineM k KoMaHAopcxoMy apxnnejiary ocTpoBe y AjieyrcxoH rpaAti — 
Any 3tot bha He o6Hapy)xeH. TaM Gbiji bbwbjich tojibko M. plicatum (W. B. Schofield, 
pers. comm.). YHHTBiBaa oGmee pacnpocTpaHeHHe TaxcoHa, mohcho oacHAaTB ero Ha- 
xo^cAeHHe Ha boctohhbix noGepe^cBHX HyxoTXH h KaMHaTKH. 

HaxoAKa M. imbricatum Ha o-Be EepHHra npeACTaBjraeT coGoh 3araAxy. HeacHO, xax 
3TOT BHA, He pa3MHOHCaiOmHHCfl BereTaTHBHO H reHepaTHBHO (HJIH pa3MHO)XaK)mHHCfl 
xpaime peAKo), Mor Gbitb 3aHeceH Ha octpob, hohbhbuihhch HaA noBepxHOCTBio oxeaHa 
(no AaHHBiM cnopoBO-nBuiBueBoro h AnaTOMOBoro aHajiH30B) jihuib b Hanajie cpeAHero 
njieHCTOueHa (KaMnaTxa..., 1974). 

KJUOH flJDI OnPEAEJIEHRH BHAOB MACRODIPLOPHYLLUM 
IIpH cocTaBJieHHH Hcnojib30BaHw pa6oTbi Steere, Inoue (1978) h Potemkin (2002) 

1. CnHHHaa JionacTb JiHCTa koco cepAneBHAHaa, kactkh JincTa c rpy6o nanHJUi03H0H KynncyAOH, KHJib no- 

Jiy Kpyrno morayr, khacbo-ctcOacboh yron Ha KOHqe cocraBJiaeT 110— 180° co CTeOneM. 

. M. microdontum. 

— CnHHHaa JionacTb JiHCTa npOAOAroBaTO-A3biKOBHAHaa ao cepnoBHAHOH, kactkh JiHCTa co cjia6o nannji- 

jio3hoh KyTHKyjioii, KHJib b BepxHen nojioBHHe iiohth npsMOH ao cna6o corHyroro (He 6ojiee 100° co 
creOneM).2. 

2. rinomaAb cnnHHOH AonacTH ahctb coctbbaact (0.65) 0.75—0.95 OpiouraoH, yron MexcAy ahhhamh Ha- 

npaBJieHHH JionacTen 10—30 (45)°, ahctwi ueJibHOKpaHHbie, kactkh no Kpaio AHCTa c uiHpHHOH 

8-13 MKM, BHeiHHHe KJieTKH KOpOBOrO CJIOH cre6iw C OTHOCHTeAbHO CAado yTOJimeHHbIMH CTeH- 

K3mh . M. imbricatum. 

— rinomaAb cnHHHOH JionacTH AHCTa cocTaBnxcr 0.4—0.6 6pioiiiHOH, yron Mexcny ahhhamh HanpaBAeHHX 

nonacTefi 25—60 (70)°, ahctwi nonra ueAbHOKpaHHbie, peace KopoTK03y6HaTbie, kactkh no Kpaio 
AHCTa C UiHpHHOH 10—16 MKM, BHeiUHHe KACTKH KOpOBOTO CAOA CTe6AA C CHAbHO yTOAlIieHHblMH 
ctchkbmh. M. plicatum. 


EjiaroAapHOCTH 

Abtop npH3HaTejieH 3aMecTHTejiio AHpexTopa KoMaHAopcxoro rocyAapcTBeHHoro 
3anoBeAHHxa C. B. 3arpe6ejiBHOMy 3a noMomB b npoBeAeHHH noneBBix HCCJieAOBaHHH, 
A. R. noTeMXHHy 3 a ijeHHBie 3 aMenaHHH, a Tax>xe H. A. KoHCTaHTHHOBofi 3a npeAOCTaB- 
jieHHBie eio o6pa3ijBi H 3 Ajiacxh. 

PaGoTa noAAep^caHa Pocchhcxhm (Jjohaom <j)yHAaMeHTajiBHBix HCCJieAOBaHHH (npo- 
exTBi Ns 00-04-48874 h Ns 03-04-49304) h Oohaom coachctbhh OTenecTBeHHOH Hayxe. 


1019 








OIHCOK JIHTEPATyPbl 


KaMHamKa , KypHJibCKHe h KoMaH^opCKHe ocTpOBa / non pea. H. B. JlynmiKoro. M., 1974. 439 c. 
KoHcmanmuHoea H. A. AHajiH3 apeajioB neneHOHHHKOB CeBepa roJiapKTHKH // Arctoa. 2000. T. 9. 
C. 29—94. 

ffomeMKUH A. ff. 3bojiiolih«, (jwJioreHH* h KJiaccH<J>HKamw ceMeficTBa Scapaniaceae {Hepaticae)-. 
Ahc. ... fl-pa 6 hoji. HayK. Cn6., 2001. 338 c. 

UljiHKoe P. H. rieqeHoqHLie mxh CeBepa CCCP. JI., 1980. T. 4. 221 c. 

Buck H. Die Scapanien Nordeuropas und Sibiriens. II. Systematischer Teil // Soc. Sci. Fenn. Comm. 
Biol. 1928. Vol. 3. N 1. P. i—iv, 1—197. 

Howe M. A. Contributions to the botany of the Yukon Territory. I. An enumeration of the Hepaticae col¬ 
lected by R. S. Williams, 1898—1899 // Bull. New York Bot. Gard. 1901. Vol. 2. P. 101—105. 

Inoue H. Illustrations of Japanese Hepaticae. Tokyo, 1974. Vol. 1. vii + 189 p. 

Persson H. Studies in the Bryophyte Flora of Alaska-Yukon // Svensk. Bot. Tidskr. 1949. Vol. 43. 
P. 491—533. 

Potemkin A. D. Phylogenetic system and classification of the family Scapaniaceae Mig. emend. Potem¬ 
kin ( Hepaticae ) // Ann. Bot. Fennici. 2002. Vol. 39. P. 309—334. 

Steere W. C., Inoue H. The Hepaticae of Arctic Alaska // Joum. Hattori Bot. Lab. 1978. N 44. P. 251— 

345. 

Stephani F. Species Hepaticarum. Geneve et Bale, 1910. Vol. 4. 824 p. 

Schuster R. M. The Hepaticae and Anthocerotae of North America East of the Hundredth Meridian- 
New York, 1974. Vol. 3. 880 p. 

Vitt D. H. The mosses reported for the Yukon Territory // Joum. Hattori Bot. Lab. 1974. N 38. P. 299— 

312. 


SUMMARY 

Macrodip{ophyllum imbricatum (M. A. Howe) Perss. {Scapaniaceae, Hepaticae) is recorded 
for the first for Russia in Bering Island (Commander Archipelago). Distribution and ecology of the spe¬ 
cies as well as its morphological distinctions from M. plicatum are considered. Identification key to 
species of the genus Macrodiplophyllum (H. Buch) Perss. is provided. 
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OMIOPHCTHHECKHE HAXOflKH COCYflliCTblX PACTEHHH 
B BACCEHHE HHQKHErO AMYPA 

A. V. ERMOSCHKIN. FLORISTIC RECORDS OF VASCULAR PLANTS 
IN THE LOWER AMUR BASIN 

MHCTHTyr BojXHbix h OKOJiorHHecKHX npobjieM ABO PAH 
680063 XabapoBCK, yji. KHM-IO-MeHa, 65 
<Daicc (4212) 32-57-55 

E-mail: dmitry@ivep.khv.ru, flora@iver.khv.ru 
nociymtfia 09.12.2003 


npHBeaeHbi cBeaeima o HOBbix nyHKTax npoH3pacTaHH* HexoTOpbix bh^ob pacTeHHH, peaKHx ^jix (jmo- 
pbi 6acceflHa HwacHero AMypa. Leontopodium conglobatum BnepBbie npHBonHTca j\jix Xa6apOBCKoro Kpax. 

KjnoneBbie cnoBa: (JiJiopa cicaji, peaKHe bh^m, cocymiCTbie pacTeHH*, Hhhchhh AMyp, XaOapoB- 
ckhh Kpaft. 

B pe3yjibTaTe 3KcneAHAHOHHbix HccjieAOBamiH aBTopa, npoBeAeHHbix b TeneHHe no- 
cjieAHHx jieT c uejibK) mynemiz (fmopbi 6eperoBbix cicaji HiDKHero AMypa b npe^ejiax 
KoMcoMQjibCKoro h YjibHCKoro pafroHOB Xa6apoBCKoro Kpaa, 6buiH BbiflBjieHbi HOBbie 
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MecToo6HTaHHfl pe^KHx cocy^HCTbix pacTeHHH h BnepBbie oOHapyaceH bo (Jmope Xa6a- 
poBCKoro xpaa Leontopodium conglobatum. 

Ha3BaHHH BHflOB AaHbi no cboakc C. K. HepenaHOBa (1995). 

TepGapHbie o6pa3i*bi pacTeHHH, co6paHHbix aBTopoM, xpaHflTCji b HHCTHTyTe boa- 
hwx n OKOJiornHecKHX npo6jieM flajibHeBocTOHHoro otacjichm (RBO) PAH, AyOnnKa- 
tw nepeAaHbi b repOapnn Enojioro-nonBeHHoro HHCTHTyra ffBO PAH h EoTaHnnecxo- 
ro HH-Ta hm. B. JI. KoMapoBa PAH. 


Corydalis gorinensis Van. y3KOJioxajibHbin ohacmhk Gaccemia p. TopiiH. Bnep¬ 
Bbie onncaH c TeppHTopnn KoMCOMOJibcxoro rocyAapcTBeHHoro npnpoAHoro 3anoBeA- 
HHKa (BaH, 1984). Ham nyHKT c6opa hbjwctch KpanHen ceBepo-BocTOHHon tohkoh pac- 
npocTpaHeHHB 3Toro BHAa. 

CpeAHee TeneHne p. Topim, KycTapHHKOBbie 3apocjin Ha Kapmoax 6eperoBbix CKan; 
KaMeHHCTbie CKJIOHbl CeBepO-BOCTOHHOH 3KCn03HU,HH HanpOTHB yCTbfl p. EOKTOp, pacce- 
hhho n He6ojibmnMH rpynnaMH, 25 V 1993. 

Koeleria cristata (L.) Pers. — EBpoa3naTCKO-ceBepoaMepnKaHCKHH bha. B cy6oxe- 
aHnnecKOH 30He fl,ajibHero BocToxa H3peAKa BCTpenaeTCji Ha cxanax h ocTenHeHHbix 
cKJioHax. EjinHcanmnn nyHKT c6opa — b OaccenHe p. AMryHb (npo6aTOBa, 1985). 

BepxoBbfl p. Typ, CKajibi KoKA3*My, npaBbin 6eper p. Typ (3 km Hnace p. fl,K)Ka- 
JIH), JiyflCaHKH Ha KapHH3aX H pacmeJIHHbl H3BeCTH5IKOBbIX CKaJI I05KH0H 3KCn03HAHH, 

19 VII 2002. 

Leontopodium conglobatum (Turcz.) Hand.-Mazz. — IOhchochOhpckhh jiecocTen- 
hoh bha, 3axoAHiAHH b MoHrojiHio h ICman h AOCTHraiomnn OaccenHa AMypa. PaHee 
caMbin BocTOHHbin nyHKT c6opa npHBOAHJiCH ajm 3 anaAa EBpencxon Abtohomhoh o6 - 
Jiacra (EapKanoB, 1992). 

BepxoBbfl p. Typ, CKajibi KoxA3flMy, npaBbin 6eper p. Typ (3 km Hnace p. ^loxajin), 
pacmejiHHbi H3BecTHAKOBbix cxaji, jiyacanKH Ha KapHH3ax, HeOojibiiiHMH xypraHaMn h 
oahhohho b pa3H0TpaBH0-3JiaK0Bbix cooOmecTBax, 19 VII 2002. 

Spodiopogon sibiricus Trin. — BocTOHHOcnOnpcKO-flnoHCKHH bha. Ham nyHKT c6o- 
pa ABjnieTCfl KpanHen ceBepo-BocTOHHon tohkoh pacnpocTpaHemni 3Toro BHAa. 

BepxoBbH p. Typ (3 km Hnace p. ^loxajin), cxajibi KoKA3flMy, ocTenHeHHbin xaMeHn- 
cTbin ckjioh K»KHon 3Kcno3HijHH, 13 VI 2002. 

Tephroseris praticola (Schischk. et Serg.) Holub s. 1. — CnOnpcKO-AajibHeBocTon- 
Hbin bha. Ham nyHKT c6opa hbjwctch KpanHen loro-BocTonHon tohkoh pacnpocTpaHe- 
HH5I 3TOTO BHAa. 

BepxoBbH p. Typ (3 km Hnace p. fl,K)Kajin), CKajibi KoKA3flMy, jiyacanxn Ha KapHH3ax n 
pacmejiHHbi CKan, oahhohho n HeOojibimiMH rpynnaMH b 3JiaK0B0-pa3H0TpaBHbix coo6- 
mecTBax, 19 VII 2002. 

Thymus ussuriensis Klok. — 3 hacmhk JJajibHero BocToxa Poccnn, paHee 6biJi H3Be- 
cTeH H3 npnMopbH h npnycTbeBon nacra AMypa. OGHapy^ceHHoe HaMn MecTOHaxoHCAe- 
Hne pacTeHm coxpamaeT pa3pbiB apeana MeacAy npnMopcKon n npnaMypcxon ijeHono- 
nyjiHAHHMn. 

OKpecTHocra noc. fl,e-KacTpn, iohchbih ckjioh r. fl,aBbiAOBa, KaMeHHCTbie ckjiohbi, 
HeOojibmnMn xypraHaMn b 3JiaxoBo-pa3HOTpaBHbix cooOmecTBax, 25 VIII 2002. 
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Ejiaro/iapHOCTH 


Abtop Bbipa^caeT HCKpeHHioio 6jiaro,zjapHocTB coTpyzjHHKaM EHOJioro-noHBeHHO- 
ro HHCTHTyTa ,Q,BO PAH (r. Bjia^HBocTOK) H. C. npo6aTOBOH h B. K). EapKajioBy 
3a ijeHHbie KOHcyjibTaijHH npn onpeflejieHHH pacTeHHH, a TaoKe coTpyzjHHKaM HHCTH¬ 
TyTa BOAHbix h 3KOJiorHHecKHx npo6jieM ffBO PAH (r. Xa6apoBCK) C. IIIjioTrayop 
h M. B. KpiOKOBOH 3a coBeTbi h 3aMenaHHH b xo/je BbinojiHeHM paGoTbi. 
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Ban B. M. Hobbih bhjj poxja Corydalis (Papaveraceae) H3 Xa6apOBCKoro Kpaa // Bot. acypH. 1984. T. 69. 
No 4. C. 554—557. 

Upo6amoea H. C. Koeleria cristata (L.) Pers. // CocyzjHCTbie pacTeHH* coBeTcicoro flajibHero BocTOKa. 
T. 1 / Otb. pea. C. C. XapiceBHH. JL, 1985. C. 166. 

Hepenanoe C. K. CocyzjHCTbie pacTeHH* Pocchh h conpejjeJiBHbix rocyjjapcTB (b npejjejiax 6biBinero 
CCCP). CTI6., 1995. 992 c. 


SUMMARY 

Information is given on new localities in the Lower Amur basin where some rare species occur. Le¬ 
ontopodium conglobatum is recorded for the first time for Khabarovsk Territory. 
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HOBblE BH^bl OJIOPbl 
BOJIbIHCKOH B03BbimEHH0CTH (YKPAHHA) 

V. I. MELNIK. NEW SPECIES TO THE FLORA OF VOLHYNIAN UPLAND (UKRAINE) 

HauHOHajibHbiu 6oTaHHHecKHH caa mm. H. H. Tpmuiko HAH yicpaHHBi 
01014 KneB, yji. THMHpa3eBCKafl, 1 
Oaxc (044) 2950480 

E-mail: melnik@botanical-garden.kiev.ua 
riocTynH^a 15.01.2003 

npHBeaeHbi cBe^eHHB o hobbix ju in ({mopbi Bojibihckoh B03BbiuieHH0CTH (yKpaHHa) BujiaxArum besse- 
rianum , Carlina onopordifolia , Paeonia tenuifolia h Pulsatilla grandis. 

KjnoneBbie cjiOBa: <{>Jiopa, HOBbie bhjjbi, BoJibiHCKaa B03BBiuieHHOCTB, yKpaHHa. 

BojibiHCKaa B03BbimeHH0CTb pacnojioaceHa b ceBepo-3anaflHOH nacra YKpaHHU 
Ha tore Bojibihckoh h Pobchckoh o6jiacTeH h Ha KpafiHeM ceBepe JIbbobckoh o6ji. 
OHa npe/jcTaBJifleT co6oh yrojioK jiecocTenH, oKpy^KeHHBiH nojieccKHMH JiaHAma(J)TaMH. 
Ha 3anaAe AOJiHHa p. 3ana,zjHBiH Byr cjiyacHT rpaHHuen Meacay Bojibihckoh B03BbimeH- 
HOCTBK) H JIio6jIHHCKOH B03BBIIIieHHOCTbK) HoJIBUIH, Ha IOTQ y3Kafl nOJIOCa OCTp05KCKOH 
AOJIHHBI OTAeJWeT BoJIbIHCKyK) B03BbimeHHOCTb OT nOAOJIBCKOH, Ha ceBepe H BOCTOKe 
BoJIBIHCKaa B03BBIIHeHHOCTB ipaHHHHT C BoJIbIHCKHM H 5KHTOMHpCKHM HoJieCbeM. Bo- 
npoc o MecTe Bojibihckoh B03BbimeHH0CTH b CHCTeMe GoTaHHKo-reorpatjiHHecKoro pan- 
OHHpOBaHHB ^HCKyCCHOHHBIH. A. JI. TaXTaAHCflH (1978) OTHOCHT ee K BoCTOHHOeBpO- 
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neftcKOH (J)jiopHCTHHecKOH npoBHHUHH, B. B. 3aBepyxa (1985) — k IJeHTpajibHoeBpo- 
neHCKOH (|)JIOpHCTHHeCKOH npOBHHUHH ToJiapKIMKH. Il0JI05KeHHe BO JIbIHCKOH B03BbI- 
meHHocTH Ha CTbiKe 4>JiopHCTHHecKHX npoBHHijHH h CBoeo6pa3Haa HCTopHB pa3BHTHa ee 
pacTHTejibHoro noKpoBa, aApo xoToporo coxpaHHJiocb c TperauHoro nepHOAa (IlaHO- 
ckhh, 1910), o6ycjioBjiHBaiOT 3HaHHTejibHoe (J)jiopHcraHecKoe pa3Hoo6pa3He. 

HecMOTpa Ha AJiHTejibHyK) HCTopHio H3y4eHHH HaHHHaa c B. Beccepa (Besser, 1822), 
(})JIOpa B O JIbIHCKOH B03BbIUieHH0CTH H3yUeHa HeAOCTaTOHHO nOJIHO. Bo BpeMfl (|)JIOpH- 

CTHHeCKHX HCCJieAOBaHHH B 2002-2003 IT. HaMH 6bIJIH BbWBJieHbl HOBbie W * (])Jiopbi 

3Toro peraoHa bham — Arum besserianum Schott, Paeonia tenuifolia L., Pulsatilla 
grandis Wend, h bha, KOTopbiH cuHTajica BbiMepniHM Ha Bojibihckoh B03BbimeHHO- 
cth — Carlina onopordifolia Bess, ex Szaf. Kucz. et Pawl. Bee 4 BHfla aBJiaioTca peA- 
khmh am YKpaHHbi; C. onopordifolia , P. tenuifolia h P. grandis BHeceHbi b Kpac- 
Hyio KHHry YKpaHHbi (HepBOHa..., 1996). TepGapHbie o6pa3ijbi hobbix jjji^ Bojibihckoh 
B03BbimeHH0CTH bhaob nepeAaHbi b rep6apHH HaunoHajibHoro 6oTaHHnecKoro ca^a 
hm. M. M. rpbmiKo HAH YKpaHHbi. 


Arum besserianum Schott — KapnaTCKO-noAOJibCKHH bha, BHKapHbiH 3anaAHoeBpo- 
nencKOMy A. maculatum L. Oh iiinpoKO pacnpocTpaHeH Ha IIoAOJibCKOH B03BbimeHH0- 
cth h pe^oK b KapnaTax (Biaojima, 1950; fl,y6oBHK, 1991; TKaumc, 1993 h ap*)- B 2002 r. 
HaMH oh BnepBbie 6 bui o6HapyaceH Ha Bojibihckoh B03BbimeHHOCTH b aceHeBOM Jie- 
cy p 53 KBapTajie Bobkobbihckofo jiecHHuecTBa MjibmoBCKoro rocjiecxo3a (Mjibihob- 
ckhh p-H PoBeHCKOH o6ji.). 3tot MaccHB jieca npHyponeH k aojihhc He6ojibmoro Jiec- 
Horo pyuba h 3aHHMaeT njiomaAB okojio 5 ra. OcHOBy ApeBOCToa cocTaBJiaeT Fraxinus 
excelsior L. 100-JieTHero B03pacTa. IIonyjiaijHa A. besserianum 3aHHMaeT iuiomaAB 
okojio 400 m 2 . CpeAHaa iuiothoctb oco6en b nonyjiaijHH cocraBjiaeT 0.1 oco6b Ha 1 m 2 , 
MaKCHMajibHaii njioTHocTb b HeKOTopbix MecTax AOcraraeT 2—3 oco6eii Ha 1 m 2 . Yhhtbi- 
Baa HayHHyio h 4>HToco30JiorHuecKyio ueHHOCTb eAHHCTBeHHoro Ha Bojibihckoh bo3bbi- 
meHHocTH MecTOHaxo»CAeHHJi A. besserianum , aceHeBbin jiec b 53-m KBapTajie Bobko- 
BBiHCKoro JiecHHHecTBa HeoOxoAHMO hckjhohhtb H3 nojib30BaHHH h B3HTB noA oxpaHy 
Ha npaBax 6oTaHHuecKoro 3aKa3HHKa. 

Carlina onopordifolia Bess, ex Szaf. Kucz. et Pawl, b YKpaHHe 6 biji BnepBbie o6Ha- 
pyaceH Ha IIoaojihh h npHse^eH noA Ha3BamieM C. acanthifolia B. BeccepoM (Besser, 
1822). nojibCKHe 6oTaHHKH B. IUa(J)ep, C. KyjibUHHCKH, B. naBJioBCKH onncajiH 3 tot 
bha KaK C. onopordifolia h npHBejiH ero b nepBOM h nara nocjieAyiomHX H3AaHHax 
OnpeAejiHTejra pacTeHHH Hojibhih (Szafer et al., 1986). Bonpoc o bhaoboh caMOCToa- 
TejibHOCTH 3Toro pacTeHHB TpeSyeT cneijHajibHoro H3yueHHa. MoHorpa<f)bi poAa Car¬ 
lina H. Meusel h A. Kastner (1994) OToacAecTBjiaioT C. onopordifolia c C. acanthi¬ 
folia :, apeaji KOToporo oxBaTbiBaeT npocTpaHCTBO ot IlHpeHeeB ao BajiKaH b CpeAH3eM- 
HOMopbe, njiaTo Kocc h IJeHipajibHbiH mbcchb bo OpaHijHH, IIlBeHijapcKHe Ajibnbi, 
lOacHbie KapnaTbi h floGpoA^cy b PyMbiHHH h Bojibmo-IIoAOJibCKyK) B03BbimeHHOCTb 
b YKpaHHe. 

HeKOTopwe aBTopbi (Kjiokob, 1962; Homnc, 1978; KpacHaa.., 1984, 3aBepyxa, 1985) 
oraecjiH C. onopordifolia k 3HAeMHKaM Bojibiho-IIoaojihh, OAHaKO 3TO aBJiaeica He- 
npaBHJibHbiM, nocKOJibKy 4 MecTOHaxoacAeHHa 3Toro BHAa H3BecTHBi b nojibiue Ha JIk>6- 
jihhckoh h MajionojibCKOH B03BbimeHH0CTflx (Jasiewicz, Pawlowski, 1956; Poznanska, 
1991; Polska.., 1993). 

B YKpaHHe b npeAejiax Hoaojihh 6biJio o6HapyaceHO 16 MecroHaxoacAeHHH Carlina 
onopordifolia ; k HacToameMy BpeMeHH coxpaHHJiacb tojibko nojiOBHHa H3 hhx (3aBep- 
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yxa, 1985; HepBOHa..., 1996). CBeAeHHx o reorpacjmuecKOM pacnpocTpaHeHHH C. ono- 
pordifolia Ha Bojimhh orpaHHueHbi ynoMHHaHHeM o ero npOH3pacTaHHH b XIX b. b 
OKpecraocTHX c. 3BHHHHe (ropoxoBCKHH p-H Bojibihckoh o6ji.) (IIlMajibray 3 eH, 1895). 
K HacTOAHjeMy BpeMeHH 3 to MecTOHaxoacAeHHe He coxpaHHJiocb, nooTOMy bha CHHTaji- 
CJI HCHe3HyBIHHM H3 COCTaBa <|)JIOpbI BOJIBIHCKOH B03BbIHieHH0CTH (HepBOHa..., 1996). 

HaMH BbiAeJieHO HOBoe MecTOHaxoxcaeHHe C. onopordifolia Ha Bojimhckoh bo 3 bh- 
UieHHOCTH Ha OCTaHIjeBOH rope CMOp^Ba B OKpeCTHOCTJIX C. CMOp^Ba (MjIbIHOBCKHH p-H 
PoBeHCKOH o6ji.). IIonyjiHUHH C. onopordifolia Ha rope CMopABa MajiouHCJieHHaa. Bu- 
HBJieHO ao 5 reHepaTHBHbix oco6eH. JUji* cpaBHeHHa yxaxceM, hto hhcjichhoctb oco 6 efi 
b nonyjiHUHHX BHAa b IToJibiue cocTaBJiaeT ot 14 ao 1000 oco6eii (Polska..., 1993). 

Paeonia tenuifolia L. — eBponeHCKo-KaBKa3CKO-M3Jioa3HaTCKHH bha, KOTopbm b 
YKpaHHe pacnpocTpaHeH npeHMymecTBeHHO b KpbiMy h Ha ioro-BocTOKe paBHHHHOH 
nacra; OTAejibHbie MecTOHaxo^KAeHiw BHAa H3Becrabi b JleBoGepeacHOH JlecocTenH h Ha 
IloAOJiHH (Biciojima, 1953; HocoBa, 1977; Atlas..., 1991). Bha HaH6ojiee peAOK Ha Bo- 
AbiHO-IloAOAHH, rAe oh 6 biJi BnepBbie 3a4>HKCHpoBaH b oKpecTHocxflx c. KpacHeA (BanT- 
ckhh p-H Oaccckoh o6ji.) H. H. IIlMajibray3eHOM (1895). 3 to MecTOHaxo>KAeHHe ao chx 
nop HBJIHeTCH eAHHCTBeHHbIM AOCTOBepHO yCTaHOBJieHHbIM Ha IlOAOAHH. YKa3aHHe Ha 
npOH3pacTaHHe BHAa b oKpecraocTax r. KaMeHeu-IloAOJibCKHH (HocoBa, 1973) co ccbui- 
koh Ha H. H. IIlMajibray3eHa (1895) hbjmctch oimiGouHbiM. 

HaMH BnepBbie 6 buio BbiaBJieHo MecTOHaxo)KACHHe P. tenuifolia b 400 km Ha ce- 
Bep ot ynoMHHyroro c. KpacHeu Ha Bojibihckoh B03BbimeHHOCTH Ha Bhiuhcboh rope b 
OKpecraocTHX c. TopoAOK (PoBeHCKaa o6ji.). EAHHCTBeHHax oco 6 b P. tenuifolia 6 biJia 
HaiiAeHa Ha ctbikc MeacAy KycTapHHKOBOH h jiyroBo-cTenHOH pacraTejibHOCTbio b coo6 - 
mecTBe Thelycrania sanguinea (L.) Fourr. h nonyjiHAHH Iris hungarica Waldst. et Kit 
PacTeHHe OTJiHuajiocb HeobbiHHo bbicokhm poctom — 1.5 m h xopomHM pa3BHraeM no- 
6 eroB. PacTeHHe P. tenuifolia 6 bijio obHapyaceHO 4 Man 2002 r. b ABeTymeM coctohhhh h 
HMeJIO OAHH ABeTOK. 

3 Konoro-AeHOTH 4 ecKHe ycjioBHX MecToo 6 HTaHHH P. tenuifolia Ha Bhuihcboh rope 
aHajiorHHHbi TaKOBbiM b Apyrnx uacTax apeajia, rAe bha npeHMymecTBeHHO bxoaht b co- 
ctbb jiyroBbix CTenefi, b KOTopwx AOMHHHpyioT Festuca valesiaca Gaudin, Carex humi- 
lis Leyss., Stipa capillata L., Koeleria cristata (L.) Pers. (HocoBa, 1973). CorjiacHO 
H. K. nauocKOMy (1910), P. tenuifolia hbjwctch TperauHbiM pejiHKTOM (Jmopbi Bojibi- 
Ho-noAOJiHH. C H 3 MeHeHHeM KJiHMaTHuecKHx ycjioBHH npoH3ouuiH H3MeHeHHa b apeajie 
BHAa, KOTopbiii nepBOHauajibHO 6 biji HenpepbiBHbiM (HocoBa, 1973). Ohcbhaho, perpec- 
CHBHbie H3MeHeHHH B pacnpOCTpaHCHHH BHAa yCHJIHJIHCb B CBH3H C BCe B03paCTaiOIAHM 
aHTponoreHHbiM B03AeiicTBHeM Ha npnpoAHyio cpeAy. KaK HaH 6 ojiee AeKoparaBHbiH 
bha (fmopbi JiyroBbix cTeneii P. tenuifolia Moma 6 biTb noABepaceHa Hcipe 6 jieHHio eme 
AO HaHaJia (fjJIOpHCTHUeCKHX HCCJieAOBaHHH. 

Pulsatilla grandis Wend, ohacmhk (fmopbi EBponbi. Bo «<Djiope EBponbi» (Tutin, 
1964) h b «ATJiace (fmopw EBponbi» (Atlas..., 1989) ero paccMaTpHBaioT KaK noABHA 
Pulsatilla vulgaris Mill. — P. vulgaris subsp. grandis (Wend.) Zam. Ot ranoBoro noA- 
BHAa 3Toro BHAa (P. vulgaris subsp. vulgaris) oh oTJiHuaeTca noaBJieHHeM jihctbcb no- 
CJie ABeTKOB, JIHCTOBOH IUiaCTHHKOH H3 40 AOJieK H UIHpOKHMH 3JUIHnTHHeCKHMH Cer- 
MeHTaMH OKOJiOABeTHHKa. Y P. vulgaris subsp. vulgaris ace jihctbh noxBJunoTcx oaho- 
BpeMeHHo c ABeTKaMH, jiHCTOBan njiacTHHKa coctoht H3 6 ojiee neu 100 aojick, cerMembi 
OKOJiOABeTHHKa y3K03nnHnTHuecKHe. 06a noABHAa reorpa^HnecKH o6oco6jieHbi. Ape- 
aji P. vulgaris subsp. vulgaris 3aHHMaeT TeppHTopnio ot ceBepo-BOCTOHHOH Ahtjihh h 
k)5khoh OpaHAHH ao IOhchoh CKaHAHHaBHH, a apeaji P. vulgaris subsp. grandis — IJe ht- 
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pajibHyio h BocTOHHyio EBpony (Tutin, 1964; Atlas..., 1989). Ha ctbikc apeajiOB 3 thx 
2 noABH^oB b AOJiHHe BepxHero JXyiiaz pacnoJioaceHa 30Ha HHTpoperpeccHBHOH ra- 
6 pHAH3auHH mokay hhmh (Komas, Medwecka-Komas, 1986). Ilo HameMy mhchhio, 
P. grandis hbjmctch caMOCTOHTejibHbiM bhaom. 

Bha HBJweTCB peAKHM b npeAejiax Bcero apeajia, oco6chho Ha ero boctohhom npeAe- 
Jie. Ha TeppHTopHH YKpaHHbi oh BCTpenaeTCB b KapnaTax, Ha Xothhckoh, IIoaojibckoh 
H npHAHenpOBCKOH B03BbimeHH0CTHX. 3a4>HKCHpOBaHO 10 MeCTOHaXOMCAeHHH BHAa Ha 
IIoaojibckoh, 1 Ha Xothhckoh h 2 Ha npHAHenpOBCKOH B03BbimeHH0CTH (BiciojiiHa, 
1953; rep6apHH KW h KWHA). Ha IIpHAHenpoBCKOH B03BbimeHH0CTH bha, ohcbhaho, 
He coxpaHHjicH. A. Potobhh HaxoAHJi 3to pacTeHHe Ha EaiucoBOH rope b KneBe b cepeAH- 
He XIX b. (rep6apHH KW). B nocjieAHHH pa3 bha oTMenajica Ha IIpHAHenpoBCKOH bo3- 
BbimeHHocTH b 20-e toabi XX b. Ha HepHenen rope b oKpecraocT^x c. iI6jiyHOBKa 
b Cmhjihhckom p-He HepKaccKOH o6ji. K). Jl[. KaeonoBbiM (1928). 

Ha Bojibihckoh B03BbimeHH0CTH P. grandis 6 bui HaHAeH HaMH BnepBbie. Oh npoH3- 
pacTaeT cobmcctho c Carlina onopordifolia Ha rope CMopABa b OKpecTHOcrax c. Cmopa- 
Ba b Muwhobckom p-He PoBeHCKOH o6ji. nonyjwAHB npHyponeHa k BepuiHHe ropw h 
bxoaht b cocTaB (JiopMaijHH Cariceta humilis. BMecTe c Adonis vernalis L. oh o6pa3yeT 
nepBbiH paHHeBeceHHHH acneKT. Ycjiobhb MecToo6HTaHHH P. grandis Ha Bojibihckoh 
B03BbimeHH0CTH aHaJIOTHHHBI TaKOBbIM Ha nOAOJIbCKOH B03BbimeHH0CTH, TAe OH BXO¬ 
AHT b cocTaB accouHaAHH Stipa capillata + Potentilla arenaria, Botriochloa ischaenum + 
+ Inula ensifolia (JIio6iHCbKa, 1987). 

BojibiHCKaa nonyjumiw P. grandis 3aHHMaeT iuiomaAB okojio 20 m 2 . Huothoctb no- 
nyjiflijHH — 1—3 B3pocjibie oco6h Ha 1 m 2 , hhcjichhoctb — okojio 50 oco6en. Rim cpaB- 
HeHHn yxa)KeM, hto HCCJieAOBaHHaa JI. T. JIio6hhckoh (JIio6iHCbKa, 1987, 1988) no- 
AOJibCKaH nonyjumHa BHAa b6jih3h c. fleMiiiHH KaMeHeu-IIoAOJiBCKoro p-Ha Xmcjibhhij- 
koh o6ji. HMeeT njioTHocTb 9 oco6en Ha 1 m 2 . B B03pacraoM cneKTpe npeo6jiaAaiOT 
BHprHHHJIbHbie H reHepaTHBHbie OCo6h, HTO 06 bJICHfleTCfl HeBBICOKOH 5KH3HCCTOHKOCTBK) 
ceMHH h BbiKauiHBaHHeM pacTeHHH b nepnoA hx co3peBaHHB. OTMeneHHbie (JjaKTopw ot- 
pHuaTejibHO bjihjhot Ha cocTOAHHe h bojibihckoh nonyjumHH P. grandis. KpaiiHe Hera- 
thbho BJiHJieT Ha cocTOAHHe nonyjumHH 3Toro peAKoro BHAa TaioKe BBDKHraHHe TpaBbi 
paHHeii BecHofi. 

YnHTbiBaa HaynHyio h <J)HTOco30JiorHHecKyio achhoctb pacTHTejiBHOcra ropbi CMOp- 
ABa, b cocTaB KOTopoii bxoaht eAHHCTBeHHbie Ha Bojibihckoh B03BbimeHH0CTH nonyjw- 
Uhh Carlina onopordifolia h Pulsatilla grandis , ee hco6xoahmo b3jitb noA oxpaHy 
Ha npaBax 6oTaHHHecKoro 3aKa3HHKa o6merocyAapcTBeHHoro 3HaneHHH. 
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SUMMARY 

The records are presented of new species of the flora of Volhynian Upland (Ukraine): Arum besseria- 
num Schott, Carlina onopordifolia Bess, ex Szaf., Kucz. et Pawl., Paeonia tenuifolia L., Pulsatilla gran- 
dis Wend. Details of their chorology, ecology and coenology are described. Recommendations on protection 
of the species populations are proposed. 
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MonH(J)HUHpoBaH MeTon npopamHBaHHH nbuibijBi y npencTaBHTejieH pona pononeHnpoH. MeTon anpo- 
SHpOBaH Ha nbuibue 16 bh^ob, KyjibTHBHpyeMbix b BoTaHHHecKOM cane-HHCTHTyre flfiO PAH. 

KniOHeBbie cjiOBa: Rhododendron , nbuibija, )KH3Hecnoco6HOCTb, MeTon onpeneJieHHH. 

IIoKa3aTejib >xH3Hecnoco6HocTH nbuibijbi HMeeT Gojibiiioe 3HaneHHe npn npoBeAe- 
hhh rH6pHAH3auHH y pacreHHH. CymecTByiOT pa3JiHHHbie MeTOflbi onpeAeJieHHH >xH3He- 
cnoco6Hocra nbuibubi. XiiMmecKHe MeTOAbi ocHOBaHbi Ha choco6hocth nbiJibijeBbix 
3epeH aAcop6HpoBaTb onpeAeJieHHbie xHMHHecxHe xpacmeJiH h oxpaiiiHBaTbCfl b 3aBH- 
CHMOCTH OT CBOCH >XH3HeCn0C06H0CTH. 06bIHHO HCnOJIb3yK)T peaXlJHK) Ha nepOKCHAa3y 
(IIIapAaKOBa, 1940). 3 tot mctoa cpaBHHTeJibHo npocT, OAHaxo HMeeT HeAOCTaTKH, Tax 
xax CHH)xeHHe axraBHocra nepoxcHAa3bi He BcerAa xoppemipyeT c yrpaTOH 3XH3Hecno- 
coGhocth nbuibijbi (OeracoB, KpioxoBa, 1960). B HacToamee BpeM % ninpoxo Hcnonb3y- 
eTCfl MeTOA npopamHBaHHii nbuibijbi Ha HCxyccTBeHHbix nHTaTejibHbix cpeAax, xoTopbiii 
AaeT 6ojiee AOCTOBepHbie pe3yjibTaTbi. 

KanecTBo nbuibijbi poAOAeHApoHOB onpeAejuieTCH mhophmh (JiaxTopaMH: bhaobbi- 
MH OC06eHHOCTHMH, XJIHMaTHHeCXHMH yCJIOBHflMH, CTeneHbK) 3peJ10CTH nblJIblJbl H Ap. 
K oahoh H3 caMbix nepBbix pa6oT no H3yneHHK) 3XH3Hecnoco6Hocra nbuibijbi y poAa ot- 
hochtch paSoTa P. Rittinghaus (1887), b xoTopoii onraMajibHbiM ajia npopacTaHHH 
nbinbAbi Rhododendron hybridum Ker-Gaw npH3HaH 5—10 %-h pacTBop tpocthhxobo- 
ro caxapa. HccjieAOBamni P. fl . KoHApaTOBHH (1981) noxa3ajiH, hto nbiJibija poaoach- 
APOhob, npoH3pacTaioiAHx b JIaTBHH, Jiynme Bcero npopacTaeT Ha 6—10 %-m pacTBO- 
pe caxapo3bi. CorjiacHO AaHHbiM H. A. KaypoBa (1959), nbuibijajR. dohuricum MoaceT 
npopacTaTb He tojibxo Ha pacTBopax rjHoxo3bi, ho h b AHcrajuiHpoBaHHOH BOAe. 

B AaHHOH pa6oTe npHBeAeHa MOAH(])HijHpoBaHHaji MeTOAHxa npopamHBaHHJi nbuib- 
Abl 16 BHAOB H 4>OpM poAOAeHApoHOB, npOH3paCTaiOIAHX B yCJIOBHHX HHTpOAyXAHH Ha 

lore npHMopbJi. 


MaTepnaji h MeTOAHKa 

B xanecTBe o6i>exTOB HCCJieAOBaHHJi nocjiyacHJia nbuibija Rhododendron cana- 
dense (L.) Torr., R. canadense var. album , R. catawbiense Machx., R. hybridum Hort., 
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BjiHHHHe jihmohhoh khcjioth h r^K)K03bi Ha )KH3Hecnoco6HocTb nbijibubi h fljiHHy nbuibueBbix Tpy6oK pOaoaeHapOHOB 


BHflbl H (fropMbl 

JlHMOHHafl KHCJIOTa, % 

5 %-HbIH paCTBOp rjII0K03bI 

H JIHMOHHafl KHCJ10T3, % 

10 %-HbIH paCTBOp rjIIOK03bI 
H JIHM0HH3B KHCJIOTa, % 

15 %-HbIH paCTBOp rjII0K03bI 
H JIHMOHH3B KHCJIOTa, % 

20 %-HbIH paCTBOp rjIIOK03bI 

H JIHM0HH3H KHCJIOTa, % 

0.01 

0.03 

0.05 

0.01 

0.03 

0.05 

0.01 

0.03 

0.05 

0.01 

0.03 

0.05 

0.01 

0.03 

0.05 

Rhododendron canadense 

100 

_ 

_ 

100 



100 










22 



171.6 



143 









R. canadense var. album 

100 

— 

— 

100 

— 

— 

100 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 


48.4 



154 



90.2 









R. catawbiense 

100 

— 

— 

100 

— 

— 

100 

— 

_ 

_ 

_ 

_ 

_ 

_ 



242 



255.2 



272.8 









R. hybridum 

66 

— 

— 

66 

— 

— 

83 

— 

— 

— 

— 

_ 

_ 

_ 

_ 


110 



147.4 



286 









R. japonicum 

100 

100 

— 

— 

52 

100 

— 

100 

100 

— 

— 

34 

35 

_ 

_ 


180.4 

129.8 



46.2 

72.6 


79.2 

66 



19.8 

13.2 



R. japonicum var. aureum 

100 

— 

— 

100 

68 

— 

100 

— 

— 

64 

— 

_ 

_ 

_ 

_ 


132 



154 

70.4 


114.4 



26.4 






R. luteum 

52 

— 

— 

100 

— 

— 

100 

— 

— 

_ 

33 

_ 

_ 

_ 

_ 


11 



145.2 



134.2 




35.2 





R. mucronulatum 

100 

— 

— 

100 

100 

— 

23 

100 

— 

_ 

_ 

_ 

_ 

_ 

_ 


171.6 



121 

114.4 


11 

39.6 








R. obtusum var. kaempferi 

100 

12 

— 

100 

6.6 

— 

100 

67 

— 

— 

— 

— 

— 

— 

_ 


79.2 

13.2 


140.8 

11 


171.8 

22 








R. obtusum var. album 

100 

100 

— 

100 

100 

— 

100 

_ 

_ 

_ 

_ 

_ 

_ 

_ 

_ 


222.2 

92.4 


167.2 

50.6 


127.6 









R. poukhanense 

100 

26 

— 

100 

— 

— 

100 

— 

— 

— 

_ 

_ 

_ 

_ 

_ 


266.2 

37.4 


246.4 



156.2 









R. roseum 

100 

100 

— 

56 

100 

— 

100 

— 

— 

— 

_ 

_ 

_ 

_ 

_ 


114.4 

33 


11 

112.2 


167.2 









R. schlippenbachii 

100 

84 

— 

100 

100 

52 

— 

— 

— 

— 

— 

— 

— 

— 

_ 


224.4 

33 


37.4 

92.4 

35.2 










R. sichotense 

100 

86 

— 

— 

100 

100 

— 

— 

— 

— 

_ 

— 

_ 

_ 

_ 


22 

52.8 



92.4 

83.6 
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R.japonicum (A. Gray) Suring, R. japonicum var. aureum Wils, R. lu- 
teum Sweet, R. mucromilatum Turcz., R. obtusum (Zindl.) Planch, 
var. kaempferi (Planch.) Wils., R. obtusum var. album , R. poukha- 
nense Levi., R. roseum (Loisel.) Rehd., R. schlippenbachii Maxim., 
R. sichotense Pojark., R. smirnowii Trautv., R. vaseyi A. Gray, Kyjibra- 
BHpyeMbix Ha TeppHTopHH BoTaHHqecKoro ca^a-HHCTHTyra ffBO PAH. 
nbuibijeBbie 3epHa poAOAeHApoHOB co 6 paHbi b TeTpaAbi, KOTopbie coe- 
AHHeHbl MOKAy C 060 H BHCAHHOBblMH HHTJIMH. 

JHjw npopamHBaHHii Taxon nbuibijbi Hcnojib30BajiH ahcthjijihpo- 
BaHHyiO BOAy, paCTBOp rJH0K03bI pa3JIHHH0H KOHIteHTpanHH (5, 10, 15, 
20 %) c AoOaBJieHHeM pacTBopa jihmohhoh khcjiotm b KOHneHipaijHH 
(0.01,0.02,0.03 %) (cm. TaOjiHny). nbuibijy coOnpajiH b yTpeHHHe na- 
cw cpa3y nocne pacnycxaHHJi ubctkob. c6opa nbiJibijbi Hcnojib30- 
BajiH npenapoBajibHyio Hrjiy, KOTopoii H3BJieKajiH nbuibuy H3 nwjibHH- 
kob. Rim npopaiAHBaHHH nbuibnbi HcnoJib30BanH nauiKH neipH, Ha 
Aho KOTopbix KanajiH HeMHoro boaw, hto6w 3amHTHTb Kanjiio cpeAbi 
ot HcnapeHHH. B naimcy noMemajiH npeAMeraoe ctckjio, noA KOTopoe 
noAKJiaAMBajiH cnmncH. Ha npeAMeraoe cTemio HaHocHJiH 5 xanejib 
oahoh H3 nHTaTenbHbix cpeA Ha paccTo^HHH Apyr ot Apyra, AaJiee 
npenapoBajibHoii hhioh Ha noBepxHocTb cpeAbi HaHocHJiH nbiJibny. 
npopamHBaHHe nbuibiibi ocymecTBjnuiocb Ha CBeTy npH KOMHaraoH 
TeMnepaType 17—19 °ChbT epMocTaTenpH 24 °C. npocMOTpnpena- 
paTOB npoH3BOAHJicfl noA MHKpocKonoM nepe3 24 h nocne noceBa 
nblJIblJbl. nOACHHTbIBajIOCb HHCJIO npopOCIHHX H He npopOCHIHX nblJIb- 
neBbix 3epeH b 5 nojiax 3peHM MHKpocKona no Ka>KAOMy npenapaTy. 
fljiHHa nbiJibneBbix Tpy6ox H3Mepajiacb b mkm. 3a onraMajibHyio nHTa- 
TejibHyio cpeAy 6biJia B3JiTa Ta, Ha KOTopoii cpeAHHH npoijeHT npopoc- 
HieH nblJIblJbl OKa3ajICfl HaHBblCUlHM H COOTBeTCTBOBaJI MaKCHMaJIbHOH 
AJiHHe nbinbneBbix Tpy6ox. 


Pe3yjibTaTbi h oocyacAeHHe 

Hcnojib30BaHHe boabi b xanecTBe cpeAbi ajui npopacraHHJi nbuibijbi 
He Aajio nono^CHTenbHbix pe3yjibTaTOB. nbuibija He npopacTana Taioxe 
Ha pacTBope niK)K03bi pa3JiH4Hbix KOHijeHTpaijHH. CornacHO pa6oTe 
T. MojiHUia (1893), KOTopbiH oahh H3 nepBbix H3yHHJi bjihhhhc opra- 
HHHeCKHX KHCJIOT Ha >KH3HeCn0C06H0CTb nbUlblJbl paCTeHHH, B HaCTHO- 
cth, poAOAeHApoHOB, b HCKyccTBeHHbie nHTaTejibHbie cpeAbi 6biJia ao- 
OaBJieHa JIHMOHHafl KHCJIOTa (JI. K.). 3 tO n03BOJIHJIO A 06 HTbCJI BblCOKO- 
ro npoueHTa npopacTaHHn nbiJibijeBbix 3epeH. 

Pe3yjibTaTbi CBHAeTejibCTByiOT, hto pOAOAOHApoHbi b ycjioBmix 
K)ra npHMOpbH 4>OpMHpyiOT nbUIbUy C BbICOKOH 3KH3Hecn0C06H0CTbK) 
(cm. TaOjiHny). MaxcHMajibHaa 5KH3Hecnoco6HocTb nbuibijbi 16 bhaob h 
4>opM poAOAeHApoHOB Ha6jiioAajiacb Ha cpeAax cneAyiomero cocTaBa: 
0.01—0.03 %-h pacTBop ji. k.; 5 %-h pacTBop nnoK03bi c 0.01, 0.03 h 
0.05 %-M paCTBOpOM JI. K., 10 %-H pacTBop rJIK)K03bI c 0.01 %-m pacT- 
BopoM ji. k. nonyHeHHbie AaHHbie noATBepacAeHbi b xoAe noBTopHbix 
onbiTOB b 2003 r. CoACp^xaHHe namex neTpH c nbuibitoH npH pa3Hbix 
TeMnepaTypHbix peacHMax noKa3ajio npeHMymecTBa Hcnojib30BaHHji 
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TepMOCTaTa h TeMneparypbi +24 °C. TaKHM o6pa30M,AJin npopamHBaHHii nbuibijbi poAO- 
AeHApoHOB pa3Hbix bhaob moxcho npeAJioxcHTb 2 nHTaTejibHbie cpeAw: 5 %-h pacTBop 
rjiK)K03bi c Ao6aBJieHHeM 0.01 hjih 0.03 %-ro pacTBopa ji. k. h TeMnepaTypa +24 °C. 
B xo^e 3KcnepHMeHTa 6 bijio OTMeneHO, hto oahhohho pa36pocaHHan b nHTaTejibHOH 
cpe^e nbiJibua HMeeT 6ojiee KopoTKHe nbuibijeBbie Tpy&cH, a nbiJibija, HaxoAflmancfl 
b CKOiuieHHJix, HanOojiee AJiHHHbie. 3 to AaeT bo 3 mo 5 khoctl npeAnojiaraTb, hto ntiJit- 
ua. BbiAeiweT b nmaTejibHyio cpe^y onpeAejieHHbie BemecTBa, KOTopwe nojio>KHTejibHo 
bjihhkdt Ha npopacTaHHe. B pe3yjibTaTe npoBeAeHHbix OKcnepHMeHTOB Omjih noAo6- 
paHbi onTHMaJibHaa nmaTejibHaa cpe^a h TeMneparypHbiH pexcHM ajia npopamHBaHHii 
nbuibubi poAOAeHApoHOB. 


BbIBOAbI 

1. OnTHMaJIbHbIM AJM npopaiAHBaHHH nblJIblJbl pOAOACHApOHOB pa3HbIX BHAOB flBJIH- 
eTCB 5 %-h pacTBop rjnoK03bi c AoOaBJieHHeM 0.01 hjih 0.03 %-ro pacTBopa jihmohhoh 

KHCJIOTbl. 

2. Bojibmoe 3HaneHHe AJifl npopacTaHHH HMeeT rycTOTa noceBa Ha nHTaTejibHOH cpe- 
Ae: neM ryme Bbice^Ha nbuibija, TeM jiynnie 0Ha npopacTaeT h TeM AJiHHHee nbiJibijeBbie 
Tpy6KH. 

3. OnTHMaJibHaa TeMnepaTypa ajm npopamHBaHHn nbuibijbi poaoachapohob IIpH- 
MopbH cocTaBJiaeT 24 °C. 


EjiaroAapHOCTH 

Pa6oTa BbinojiHeHa npn noAAepxcKe rpaHTa «BeAymne ihkojibi Pocchh» (Hill — 
2148.2003.4). 


CriHCOK JIHTEPATyPBI 

Kaypoe M. A. KanecTBO nbun>m>i h ceMHH HHTpoayaHpoBaHHwx aaJibHeBOCTOHHbix apeBecHbix nopoa // 
Bot. )Kyp H . 1959. T. 44. JV« 8. C. 1162—1170. 

Kondpamoem P. PojjoaeHflpOHbi B JIaTBHHCKOH CCP. Pnra. 1981. 151 c. 

&emucoe R F , KpfOKoea H. C. CpaBHHTejibHaji oneHica HeKOTopwx jiaSopaTopHbix MeTO^OB onpeaejie- 
hhji )KH 3Hecnoco6HOCTH nbuibijbi h 6 jiohh h hx npaKTHHecKoe 3HaueHHe // Eioji. U,rjl hm. H. B. MHuypHHa. 
1960. Bbin. 9—10. C. 119. 

UlapdaKoe B. C. PeaKijHJi Ha nepoKcnaa3y xax noKa3aTeJib )KH3Hecnoco6HocTH nbuibijbi pacTeHHH // 
AAH CCCP. 1940. T. 26. N« 3. C. 273. 

Molisch H. Zur Physiologe des Pollens mit besonderer Rucksicht auf die chemitropischen Bewegungen 
der Pollenschlauche // Sitz. Ber. K. Akad. Wien. Math-nat. Kl. 1893. N 102. S. 425. 

Rittinghaus P. Ueber die Widerstandsfahigkeit des Pollens gegen aussere Einflusse // Verh. Rhienland. 
1887. N 43. S. 123. 


SUMMARY 

A standard method of determination of pollen viability was modified by adding the citric acid. 
15 variants of nutrient mediums were tested. Optimum nutrient mediums for Rhododendron proved 
to have low glucose and the citric acid concentrations. 
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OB YHACTHH H. n. HKOHHHKOBA-rAJIHIJKOrO H riAYJIB 3JIJIEHA 
B C03MHHH «OJIOPbI CCCP» 

S.S.IKONNIKOV. ON PARTICIPATION OF N. P. IKONNIKOV-GALIZKYI 
AND PAUL AELLEN IN «FLORA OF USSR» 

BoTaHHHecKMH HHCTHTyT mm. B. JI. KoMapoBa PAH 
197376 C.-IleTep6ypr, yji. ripo4>. IlonoBa, 2 
riocTyriHJia 30.12.2003 

HOBbie H3bICKaHHJI n03B0JIHJIH BbMCHHTb yHaCTHe - H. n. UKOHHHKOBa-raJIHIJKOrO (1892 — 1942) 

h Paul Aellen (1896—1973) b HanHcaHHH «Ojiopbi CCCP». 

KjuoueBbie cjioBa: HCTopHfl SoTaHHKH, «Ojiopa CCCP». 

Eliji BbmcHeH BKJiaA b co 3 ,zjaHHe «Ojiopbi CCCP» AByx 6 oTaHHKOB: pyccKoro — 
H. n. HKOHHHKOBa-raJiHipcoro (1892—1942) h uiBeftijapCKoro — Ilayjui SjuieHa 
(Paul Aellen) (1896—1973). 

Hmcojiaft IleTpoBHH Hkohhhkob-Tbjihukhh (1892 — 1942) o 6 pa 6 oTaji b 9-m TOMe 
«Ojiopbi CCCP» ceM. Droseraceae DC. (PoanncoBbie) c po^aMH Aldrovanda Monti h 
Drosera L. B otom TOMe b KOJineKTHBe aBTopoB, b CHOCKax h b nepeHHe aBTopoB b pa 3 ,qe- 
Jie «Co,ztep»caHHe» ero (jmMHjnni OTcyrcTByeT. B CBoe Bpeivui MHe 6 biJia nopyneHa o 6 pa- 
6 oTKa ceM. Droseraceae b h 3 j\<mhh «Ojiopa Boctohhoh EBponw», nooTOMy 5i BMHy^c- 
fleH 6liji 3 amiTbCH noncicaMH «nponaBUiero» aBTopa. Bo-nepBbix, 5i oOHapyxcHJi b Tep- 
6 apHH EoTaHHuecKoro HHCTHTyTa hm. B. JI. KoMapoBa (EHH) PAH MHoroHHCJieHHbie 
onpe^eneHMii no 3 TOMy ceMencTBy H. n. HKOHHHKOBa-TaJiHijKoro. 3aTeM a oOparaacji 
k «CjioBapio pyccKHX 6 oTaHHKOB» C. K). Jlnninnua (1950), r#e b craTbe, nocBJimeH- 
hoh H. n., Ha ocHOBaHHH aBTo 6 Horpa<j)HHecKHx ^aHHbix H. n. 6bijio yKa 3 aHO, hto oh pa- 
6 oTaJi Ha# ceM. Droseraceae rjw «Ojiopw CCCP». 

B tfajibHenuieM moh bliboabi o 6 aBTopcTBe H. n. HKOHHHKOBa-TajiHijKoro noOTBep- 
Ahji E. T. Eo 6 poB, ceKpeTapb pe^aKUMH «Ojiopbi CCCP». OKa 3 MBaeTCJi, hto bo BpeMJi 
nocne^HeH KoppeKTypbi 9-ro TOMa «Ojiopbi CCCP» H. n. 6 biji apecTOBaH 3a CBoe abo- 
pjIHCKOe npOHCXO^CACHHe, H pe^aKUMH npHIHJIOCb CHflTb erO aBTOpCTBO B 3TOM TOMe, 
a BnOCJieflCTBHH 06 3TOM He BCnOMHHJIH. 

nooTOMy 51 BnojiHe o6ocHOBaHHO npouHrapoBaji o6pa6oTKy 3a H. n. Hkohhhko- 
Ba-raJiHUKoro no ceM. Droseraceae b 10-m TOMe «0Jiopbi Boctohhoh EBponbi» (2001). 
B necTb H. n. HKOHHHKOBa-rajiHUKoro 6 mjih onncaHbi #Ba po^a: Ikonnikovia Lincz. 
H3 ceM. Plumbaginaceae (JIhhhcbckhh, 1952) h Galitzkya V. Botzantzeva H 3 ceM. Cru- 
ciferae (EonaHijeBa, 1979). 

nayjn, 3juieH (Paul Aellen) (1896—1973) ynacTBOBaji b o6pa6oTKe po^a Chenopodi- 
um L. coBMecrao c M. M. Hjii»hhhm fljw 6-ro TOMa «Ojiopw CCCP» (1936). Ho ero <j)a- 
mhjihh 6 buia onymeHa H3-3aToro, hto HHocTpaHHWM 6 oTaHHKaM Hernia 6biJio b otot ne- 
pnoA ynacTBOBaTb bo «Ojiope CCCP». no3TOMy peflaiojHfl Hanuia Bbixofl, noMecraB 
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cneuHajibHyio BKJiemcy b KOHije 7-ro TOMa «Ojiopbi CCCP» (1936) no# 3arjiaBHeM «He- 
oGxoAHMbie AonojiHeHHH h HcnpaBJieHHfl k VI TOMy»: «Ha CTp. 41 BCTaBHTb k p. Cheno- 
podium L. b npHMenaHHe: o6pa6oTajiH M. M. Hjibhh h II. 3juieH (Paul Aellen)». H 3 3 to- 
ro npHMenaHHH cjiejtyeT, hto II. 3juieH (Paul Aellen) jjojmeH 6mtb npH3HaH, Tax ace 
KaK h Apynie, hjichom KOJiJieKTHBa aBTopoB MHoroTOMHoro H3AaHiw «Onopa CCCP». 
IIo3TOMy npu UHTHpoBaHHH o6pa6oTKH po/ja Chenopodium Heo6xo,aHMO yica3biBaTb 
jxsyx aBTopoB. 

B necTb IlayjM SjuieHa 6bui Ha3BaH po nAellenia Ulbr. (Ulbrich, 1934). TaKHM o6pa- 
3om, b 6H6nHorpa(J)HHecKOH cnpaBKe 06 aBTopax «Ojiopbi CCCP» H. A. JIhhhcbcko- 
ro (1966), cojjepacameH CBejjeHHfl o 92 yuacTHHicax, cne^yeT jjo6aBHTb eiue abohx: Hh- 
KOJiaa IleTpoBHHa HicoHHHKOBa-rajiHUKoro h IlayjiJi SjiJieHa (Paul Aellen). 


Ejiaro^apHocTH 

Abtop npH3HaTeneH T. HicoHHHKOBy 3a noMomb b TexHHuecKOM o<j)opMJieHHH py- 
KOIIHCH. 


CIIHCOK JIHTEPATYPbl 

Eonauifeea B. B. Pofl Galitzkya V. Boczantzeva // Hot. acypH. 1979. T. 64. JV 2 10. C. 1440—1442. 
Hkohmikos C. C. CeMeftcTBO Droseraceae DC. // Ojiopa Boctohhoh EBponw. C116., 2001. T. 10. 
C. 302—305. 

ffjibiiH M. M, 3juieu 77. Pofl Chenopodium L. // Ojiopa CCCP. 1936. M.; JT. T. 6. C. 41—73. 
JIumeecKuu M. A . Poa Ikonnifcovia Lincz. // Ojiopa CCCP. 1952. M.; JI. T. 18. C. 754. 

JlmneecKuu M. A. «Ojiopa CCCP» (EH6jmorpa<}>HHecKaji cnpaBKa) // Hobocth CHCTeMaTHKH blic- 
iiihx pacTeHHH. M.; JI., 1966. C. 316—330. 

Jlunmuif C. K>. Hkohhhkob-Fbjihukhh // OioBapb pyccKHX 6oTaHHKOB. M., 1950. C. 443—444. 

Ulbrich E. Aellenia Ulbr. / Engler u. Prantl, 2 aufl. 1934. Bd 16. P. 567—568. 


SUMMARY 

New studies allowed to confirm the authorship of a Russian botanist N. P. Ikonnikov-Galizkyi 
in the family Droseraceae DC. (Flora of USSR, vol. 10, 1939 : 302—305), and of a Swiss botanist 
Paul Aellen (together with M. M. Iljin) in the genus Chenopodium L. (Flora of USSR, vol. 6, 
1936 : 41—73). 
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© H. A. TySaHOB 

M. T. HHKOJIAEBA, H. A. nAVTOBA. KPATKHH CJIOBAPb 
PYCCKHX HA3BAHHH PACTEHHH / 

Otb. pea. H. H. UjBaneB. CIT6.: OOO «Poctok», 2002. 78 c. 

I. A. GUBANOV. M. G. NIKOLAEVA, I. A. PAUTOVA. THE BRIEF DICTIONARY 
OF RUSSIAN PLANT NAMES / ED. BY N. N. TSVELEV. ST. PETERSBURG, 2002. 78 P. 

Mockobckhh rocyaapcTBeHHWH yHHBepcHTeT hm. M. B. JIoMOHOCOBa 
119992 MocKBa, JleHHHCKMe ropbi, MIT, OHoxHMHHecKHH 4 >-t 
E- mail: balandin@herba.msu.ru 
riocTymuia 09.12.2003 


BoTaHHHecKHH ca,q EoTaHHHecKoro HH-Ta hm. B. JI. KoMapoBa PAH ocymecTBHJi H3- 
AaHHe BecbMa nojie3Horo cnpaBOHHHxa, noTpe6HocTb b kotopom, no mohm Ha6jnoAeHH- 
hm, omymaioT MHorne HaynHbie h npaxTHHecxne pa6oTHHKH. IJejib cnpaBOHHHxa — 6bi- 
CTpOe H TOHHOe BbWCHeHHe pyCCKHX Ha3BaHHH paCTeHHH H HaXO»CAeHHe HX HayHHbIX 
(jiaraHCKHx) 3KBHBajieHTOB. Ejiaroflapa 3toh He6ojibinoH no o6i>eMy pa6oTe oraa^aeT 
Heo6xOflHMOCTb KOnaTbCa B MHOrOTOMHbIX CBOflXaX, HT 06 bI BbMCHHTb, HTO 7KQ XpoeTCfl 
no a Ha3BaHneM, HanpnMep, capcaH, jih6o flycyaa. Henerxo 6biBaeT BcnoMHHTb h jiaraH- 
CKHe Ha3BaHKw paCTeHHH, pyccKHe HMeHa KOTopbix b Harnn #hh ynoTpe6jnnoTCH aoBOJib- 
ho peaxo, k npHMepy non6a. OneHb ueHHo, hto aBTopbi HacbiTHJin cnpaBOHHHx He TOJib- 
KO HCTHHHO pyCCKHMH, HO H 3aHMCTBOBaHHbIMH H3 apyrHX H3BIKOB Ha3BaHJMMH (aM- 
6peT, ryaxo h t. n.), noncKH 3HaneHHH KOTopbix oco6chho 3aTpyaHHTejibHbi. 

B peueH3HpyeMOM Tpyae aaHbi He TOJibKO poaoBbie h BHaoBbie HaynHbie Ha3BaHiw 
TaKCOHOB, HO H Ha3BaHbI CeMeHCTBa, K KOTOpbIM OHH OTHOCJITC5I, a TaXtfCe yKa3aHbI )XH3- 
HeHHbie (JiopMbi paCTeHHH, hto, ecTecTBeHHO, noBbimaeT HaynHoe 3HaneHHe khhth (He- 
nnoxo 6 m, npaB^a, BbiaejiHTb apeaecHbie jinaHbi noa HHaexcoM, cxaaceM, la, a jiyxoBHH- 
Hbie h Kny6HejiyKOBHHHbie MHorojieTHHKH — Ilia). Henb3H He noxBajiHTb aBTopoB h 
3a npHBeaemie b HyacHbix cjiynaax chhohhmob jiaraHCXHX H33BaHHH paCTeHHH 3apy- 
Ooxhoh (Jjjiopbi, KOTopbie (JmrypHpyiOT b coBpeMeHHOH jiHTepaType. OneHb npHjrrao, 
HTO Bee pOflOBbie H BHAOBbie JiaTHHCKHe HMeHa paCTeHHH CHa6)KeHbI nOJIHbIMH hjih npn- 
BblHHO COKpanieHHbIMH (JjaMHJIMMH aBTOpOB 3THX Ha3BaHHH. YnaCTHe B C03AaHHH pe- 
neH3HpyeMoro cjioBapji Taxoro aBTopHTeraoro cneijHajiHCTa, xa k H. H. LtBeJieB, rapaH- 
THpyeT AOCTOBepHOCTb C 006 maeM 0 H HH<j)OpMaiJHH. 

/fyMax), HeT Hyxc^bi 3aHHMaTb acypHajibHbie cTpaHHijbi h3Jihhihhm BocxBaJieHHeM 
peneH3HpyeMOH pa6oTbi h yBepeH, hto xa>xabiH, xto 6yaeT nonb30BaTbCH eio, cxaaceT 
ao6poe cjiobo b aapec aBTopoB h H3aaTejieH. MeHa no6yaHJio HanncaTb peaeH3Hio co- 
o6pa)xeHHe, hto rapa>x cnpaBOHHHxa HeBennx (1000 3X3.), xHHra Bcxope pa30HaeTCfl h 
noHaao6HTca nepeH3aaHHe, h6o OHa HyxcHa He tojibxo 6oTamixaM, ho h pa6oTHHxaM 
cmoxhmx cnennajibHOCTeH, b nacTHOcra 3aHHMaiomHMCfl H3yneHHeM h pa3BeaeHHeM 
AexoparaBHbix, jiexapcTBeHHbix, xopMOBbix h apyrnx none3Hbix pacreHHH, a Taxace 
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coTpyflHHKaM H 3 AaTejibCTB, BwnycKaiomHx 6HOJioniHecxyio, cejiBcxoxo3flHCTBeHHyio, 
reorpa<j)HHecKyK) jiHTepaTypy. Kohchho, h CTepeoranHoe H3AaHHe cnpaBOHHHxa 6y^eT 
He jihihhhm, ho MHe npeACTaBjiaeTca, hto Koe-HTO mojkho h Hy)KHo nonpaBHTB HJ1H £0- 
nOJlHHTb. 

Ot6op Ha3BaHHH jxjw cnpaBOHHHKOB noAo6Horo poAa — HejierKoe AeJio: c oahoh 
CT opoHbi, Hejib3H neperpyxcaTb KHHry (oto noAHepxHyro b 3arjiaBHH — «KpaTXHH cnpa- 
bohhhx»), a c ApyroH — Hap^Ay c «xoaobbimh» )KejiaTejibHO He ynycTHTB h MeHee pac- 
npocTpaHeHHbie, ho Bce-Taxw ynoTpe6jweMbie HMeHa. MHe npeACTaBJuieTCfl, hto Gbijio 
6bi cnpaBeAJiHBbiM bkjhohhtb b cnpaBOHHHK Taxne Ha3Bamw, xax AranaHT, A3ajiH*, 
AfiBa o6biKHOBeHHaH, Ajioh3hh, AjibnHHCKaa (jmajixa (HnxjiaMeH), AprapaHTeMa, Apo- 
hiw, Acipa oAHOJieTH^H ( Callistephus ), A<j)pHxaHCXHe hototkh (^HMopcjioTexa), Boah- 
Haa jihjihh (KyBHiHHKa), BoA>raaji nyMa (Sjioacji), Boahhoh raaijHHT (3 hxophhh), Bo- 
A^hoh canaT (IIhcahh), TepaHi, AyuiHCTaa ( Pelargonium ), THaijHHTOBHHX ( Hyacinthoi - 
des ), rHnneacipyM, Fjiokchhhh, rojiy6aa MaprapHTKa (EpaxHKOMa), ,ZJeBHija b 3eneHH 
(HepHymxa), ,E(exa6pHCT (Schlumbergera), ,QexopaTHBHBiH 6aHaH {Ensete ventricosum), 
^HKyma, ^yiiiHCTaa repaHB (IlejiaproHHJi), ,fl(ymHCTBiH rjiaAHOJiyc (Acidanthera), 3Me- 
hhbih orypeij ( Trichosanthes ), PKJepmixa ( Iberis ), KaBxa3Cxaa He3a6yAKa (EpyHHepa), 
KaJiH6paxoa (Petunia p. p.), KajiH^opHHHCKHH Max (SmmojiBijHJi), KaM^opHoe AepeBO, 
Kancxaa Maprapmxa ( Osteospermum ), KapHHxa (Hpra), KapTo<j)ejiBHoe AepeBO, KBe6- 
paxo, KeApoBMH CTJiaHHx, KoMHaraafl nnnKa (Sparmannia), Kopeficxafl MflTa (Agasta- 
che ), KocMea (Cosmos), Kpanraxa (Coleus), KycTapHHxoBaa BepoHHxa (Hebe), JlaH- 
Abihihhk (Ophiopogon), JlecHOH xaxryc, JlHCTOBaa CBexJia (MaHrojiBA), MaHAparopa, 
MeKCHKaHCKHH anejibCHH (IIIya3Hfl), HonHaa (jmajixa, Ojichhh ji3bix (Phyllitis), Ilejiap- 
tohhh, IlenHHO (Solanum muricatum), ILiocicopor (Platycerium), IIopeH (Jlyx-nopeH), 
IlyaHceTTHa, IlynoHHHK (Omphalodes), Po30bbih ocot, Pyxojia (Eruca), Caxypa, Cyp- 
(J)hhh 51, TpHTHKane, OnroBoe AepeBO, OyHXHfl (Hosta), UyxxHHH, HepHonjioAHaa pa- 
6HHa, IIlHHTT-jiyK. MHorae H3 npeAJiaraeMBix Ha3BaHHH b KHHre hmciotch, ho <j)HrypH- 
pyioT xax chhohhmbi Apyrwx, no3TOMy hx TpyAHO oTbicxaTL, a b cjiOBape acenaTejiBHO 
npHBOAHTb Bee Ha3BaHHH b aJi(j)aBHTHOM nop^Axe h nojiB30BaTBCfl OTCBuixaMH rana: 
«BoA»Haa jihjihh. Cm. KyBHiHHxa». 

He coBceM nocjieAOBaTejiBHBi aBTopBi c poaobbimh Ha3BaHHJiMH, coeraBJieHHBiMH H3 
AByx cjiob. Taxne cjiOBOConeTaHHB, xax AxaijHfl necnaHafl, Topomex AyniHCTBiH, )Kac- 
mhh caAOBMH, 3apa3a BOA^Haa, JIhjihji BOAHaa, MyuiMyjia anoHCxaji, Orypeij 6emeHBiH, 
Opex boahhoh, riajibMa xoxocoBaa, riepeu boa^hoh, TpaBa 6oropoACxaa, TpaBa none- 
HyHHaa, TbixBa 6yTbiJioHHaa, Haw jiyroBoft, Haw noHeHHMH h t. n., c HOMeHxnaTypHOH 
CTOpoHbi He coBceM xoppexTHbi. B hhx Ha nepBOM MecTe aojdxho 6bitl npHJiaraTejib- 
Hoe — necnaHaH axauHH h t. a- ripHBOAHTb «ropomex AyinHCTbiH» b hoao6hom cjio- 
Bape Toxce Hy)XHO, ho Jiynme b peAaxAHH BpoAe: «ropomex AyuiHCTbiH. Cm. ^yuiH- 
ctbih ropomex». 

B p^Ae cjiynaeB b peu[eH3HpyeM0M cnpaBOHHHxe 3XBHBajieHT0M pyccxoro poAOBoro 
Ha3BaHHH noneMy-TO nocTaBJieH tojibxo oahh H3 bxoahiahx b AaHHbiH poA bhaob, TorAa 
xax Ha caMOM AeJie npHBeAeHHoe Ha3BaHHe poAa npHJioxcHMO xo BceM BHAaM. Bot npn- 
Mepbi TaxHX HeyAaHHbix, Ha moh b3TJWa, conocTaB jichhh: T opjmHxa = Lagenaria sicera- 
ria, ^eBHCHJi = Inula helenium, CjiHBa = Prunus domestica, Coji = Glycine max, TyT = 
Moms nigra, HafioT = Sechium edule, #CHOTxa = Lamium album. B to >xe BpeMH Xjio- 
nyrnxa — 3 to He Bee bhabi Silene, xax moxcho noMTb, nojib3yHCL AaHHOH xhhtoh, 
a jihuib HeMHorne bhabi (cxopee, Aa>xe oahh). Ta xce CHTyauHH c #mcom, npHpaBHeHHBiM 
xo BceM Dioscorea. 

K co>xajieHHio, ecTB npHMepti, xorAa «o6i>eM» pyccxoro Ha3BaHHH HenpaBOMepHO 
cy)xeH. HanpHMep, Ha3BaHHe EaM6yx pacniH(})poBaHO b cnpaBOHHHxe xax Bambusa. 
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B fleHCTBHTejibHOCTH 6aM6yKOM 30ByT h MHorae Apyrne poAbi, paBHo KaK no# EoapKon 
noHHMaiOT He TOJibKO Crataegus pontica, KaK HanncaHo b peueH3HpyeMOM Tpy^e, ho h 
Apyrne pa3BOAHMbie bhabi OoflpbiuiHHKa; noA okcbhkoh — He tojibko Rubus caesius ; 
CnopbimeM Ha3WBaioT He tojilko Polygonum aviculare, ho h rpynny noxoaoix bhaob; 
Ephhkom — MHorne KycTapHHKOBwe 6epe3bi, He tojibko Betula nana, Boahhoh opex — 
3to Bee BHflbi Trapa, a He oahh T. natans. Bep6ofi b CpeAHeft Pocchh CHHTaeTOi He Sa- 
lix daphnoides, a S. acutifolia; PaKHTOH — He Salix caprea (Epe/jHHa), a S. fragilis ; Ky- 
MaHHKoft — He Rubus fruticosus, a R. nessensis. 3KBHBajieHTOM pyccxoro hmchh JlacTO- 
BeHb HBJMeTCH He ctojibko HOMeHKJiaTypHo HeBepHoe Ha3BaHHe Antitoxicum, a Vinceto- 
xicum. MaJibBOH b Pocchh h YKpaHHe Ha3biBaiOT name He npeACTaBHTejien poAa Malva 
(IIpocBHpHHK), a AeKopaTHBHbie (J)opMbi Alcea , b oco6eHHOcra A. rosea. K Ha3BaHHio 
MopKOBb, KpoMe Daucus carota, HennuiHe AoOaBHTb D. sativus, AaBHO npH3HaBaeMyio 
caMocTOHTeubHbiM bhaom. EeccTbiAHHijeH Ha HepHOMopcKOM no6epe)Kbe KaBKa3a h b 
KpbiMy npo3BajiH h Eucalyptus globulus , h 3eMJiflHHHHoe AepeBO {Arbutus). 

Kypbe3Hbi 2 coceAHHe CTpoKH Ha CTp. 24: flbiHJi = Cucumis melo, ^bihh HapA^cyH- 
CKaa = Melo zard, t. e. oahh h tot ace poA Ha3BaH no-JiaTbiHH HeoAHHaKOBO. JJjix Zante- 
deschia KoppeKraee Ha3BaHHe — KoMHaraafl Kajuia, a He npocTo Kajuia ( Calla ). Phm- 
cKaa poMauixa — 3to Chamaemelum nobile {Anthemis nobilis ), a He Matricaria recutita. 
Jljiz TnnnaKa Hap^Ay c Festuca sulcata Ha^o 6bi AaTb Ha3BaHHe F. valesiaca. 

B npeAHCJlOBHH aBTOpbl nOJICHHJIH CBOK) n03HIJHK) no nOBOAy aJIbTepHaTHBHbIX Ha- 
3BaHHH ceMencTB h o6bhchhjih noneMy Bbi6paHO TaKoe, a He HHoe pyccxoe ceMencTBeH- 
hoc H33BaHHe (c. 6), ho 3a6biJiH o Lamiaceae , npHBenH ajui Hero 2 pyccKHx 3KBHBajieH- 
Ta — ^CHOTKOBbie, Ty6oijBeTHbie, h o6 Arecaceae — HMeHya ero ApeKOBbie, IlajibMbi. 
fljm HeKOTopbix Apyrnx ceMencTB b KHHre 6e3 HyacAbi AaHbi 2 Ha3BaHHa: AHaxapAHe- 
Bbie, CyMaxoBbie; E©M6aKCOBbie, Bao6a6oBbie; OpxHAHbie, #rpbmiHHKOBbie; njnoM6a- 
rneBbie, CBHHHancoBbie; KanepcoBbie, KanepijoBbie; KyBuiHHKOBbie, HHM<j)eHHbie; Ilac- 
CH(})jiopoBbie, CTpacTOABeTHbie. IIocKOJibKy 3th ABOHHbie Ha3BaHH*i He noMemaiOTca 
b OAHy CTpoxy, a ynoTpe6jieHbi ohh MHoroKpaTHo, HaJiHijo HeonpaBAaHHbiH pacxoA ne- 
HaraoH miomaAH. He o6omjiocb h 6e3 Kypbe30B: Ha c. 20 Statice oraeceH k ceM. Plumba- 
ginaceae, a Ha c. 35 tot tkq poA noA chhohhmhhhbim Ha3BaHHeM Limonium — k Li- 
moniaceae. 

,3yMaK), hto b cnpaBOHHHKax noAoOHoro rana o6fl3aTejibHO ynoTpeOneHne 6yKBbi e. 
Ee3 Hee Taxne Ha3BaHHJi, KaK ^epeH, )KecTep, nacjieH, CMOJieBKa h AP- HepeAKo nponn- 
TbiBaioTca HeBepHo. Bonee Toro — H3AaHHe CHJibHO BbinrpaJio 6bi, ecnH b MajioH3BecT- 
hmx Ha3BaHHJix (a b HAeane Boo6me bo Bcex) 6 hjio 6bi npoeraBJieHO yAapeHHe. YKpacn- 
JIO 6bl CnpaBOHHHK HanHCaHHe JiaTHHCKHX Ha3BaHHH KypCHBOM, KaK 3TO AaBHO npHH^TO. 

OOnjiHe npeAJioxceHHH no noBbmieHHio KanecTBa cnpaBOHHHKa npoAHKTOBaHO ot- 
HiOAb He HcejiaHHeM xotb b Manon CTeneHH onopoHHTb H3AaHHe. CnpaBOHHHK HyxcHbiH, 
nOJie3HbIH, Ao6pOTHO BbinOJIHeHHblH, HO, KaK H3BeCTHO, COBepmeHCTBOBaHHK) HeT npe- 
Aejia. 
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Teji. (095) 9393479 
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flocTymuia 9.01.2004 

MexcAyHapoAHMH CHMno3nyM no Apiales ( Umbelliferae + Araliaceae ) coctohjich 
b YHHBepcHTeTe npeTopnn (University of Pretoria, IO)XHO-A<j)pHxaHcxafl Pecny6jiHKa) 
6—7 HHBapa 2003 r., ho BMecTe c axcxypcHAMH no u nocjie Hero bch «noe3#xa k aHrano- 
AaM» 3aHJiJia 6onee ^Byx He^ejib. CHMno3nyM CHHTajiai neTBepTbiM b pa^y nofloOHbix 
BCTpen cneunajiHCTOB no 30 hthhhbim (h apajineBbiM), npoBe^eHHbix paHee (I — b Pe- 
AHHre, BejiHKoOpHTaHiw b 1970 r., II — b IlepnHHbflHe, OpaHijHfl b 1977 r., Ill — bo Bpe- 
ma XVI MexcAyHapoflHoro EoTaHHHecxoro KOHrpecca b CeHT-JIynce, CI1IA b 1999 r.); 
Ha caMOM ACJie eme ooth CHMno3nyM no 3 ohthhhbim coctojuica b 1975 r. b paMxax 
XII MBK b JleHHHrpa^e, Tax hto BCTpena b IIpeTopHH aojDXHa CHHTaTbCfl iwtoh. IIpo- 
Becra HOByio KOH^epeHUHK) no Apiales b IOxchoh A<j)pHxe 6 bijio perneHO bo BpeMa no- 
cjie^Hero Me^cflyHapo^Horo EoTaHHHecxoro KOHrpecca. ripn 3 tom ynuTbiBanacb He 
tojibko 6ojibinaji HaynHaa aKTHBHOCTb Mecrabix HccjieAOBaTejien b H3yneHHH 30 hthh- 
hlix h apanneBbix b nocjieflHne roflbi, ho h oco6mh HHTepec k CBoeo6pa3HbiM mccthbim 
BH^ aM 3 thx ceMencTB, HanpHMep k apeBOBHflHbiM h KycTapHHKOBbiM Umbelliferae IO>x- 
hoh A(J)pHKH, KOTopbie Hepe,zjxo paccMaTpHBaioTCH xax 6jiH3xne x aHijecTpajibHbiM th- 
naM b ceMencTBe. CnpaBeflJiHBo npe,zjnojiarajiocb Taxace, hto OoraTaa h opnniHajibHafl 
(Jmopa IOAP (o6mee hhcjio bhrob — 6ojiee 23000) 6y,zjeT BecbMa npnBJiexaTejibHa ana 
OoTaHHxoB CeBepHoro nonymapim. Onopa Kancxoro (jmopncTHHecxoro ijapcTBa, no ho- 
BenniHM AaHHbiM (Goldblatt et Manning, 2000; Linder, 2003) HacnnTbiBaeT 9000 bh^ob 
npn oneHb bbicoxom ypoBHe 3H^eMH3Ma (68.8 %). K coacajieHHio, yzjajieHHOCTb h cbh- 
3aHHbie c Hen (JmHaHCOBbie npo6jieMbi He no3BOJiHJin mhothm cneijHajiHCTaM, oco6eHHO 
H3 pa3BHBaiomHxcH CTpaH, nepBOHanajibHO 3a$iBHBiiiHM CBoe ynacrae, npn6biTb b Ilpe- 
TopHK). B pe3yjibTaTe Ha CnMno3HyMe Obijih npeflCTaBJieHbi 6oTaHHxn h MOJiexyjrapHbie 
6HOJiorn (pnc. 1) H3 8 CTpaH (BejiHxo6pHTaHiw, TepMaHra, KuTan, Pocciw, CLUA, OpaH- 
UHfl, lOxcHaa Kopea, IOAP). Bbuio ozjejiaHO 25 ycrabix .zjoxjiaflOB (AonojiHHTejibHO 6biJin 
npe^CTaBjieHbi nocTepbi HexoTopbix xojuier, xoTopbie He CMorjin npnObiTb), 6ojiee hjih 
M eHee 0Tpa3HBiiiHx Becb cnexTp coBpeMeHHbix nccjieAOBaHHH Apiales — ot aHaTOMHH 
no MOJiexyiwpHOH (])HJioreHeTHXH. IIo cpaBHeHHio c npeflbmymnMH xoH<j)epeHijH5iMH, 
ocoGeHHO paHHHMH, cymecTBeHHo B03pocjia nojui MonexyjMpHo-4)HJioreHeTHHecxHx co- 
o6meHHH H COOTBeTCTBeHHO CHH3HJiaCb flOJIfl AOXJia^OB, B XOTOpbIX aBTOpbl HCnOJIb30Ba- 
jih TpaAHUHOHHbie aHaTOMO-Mop4>ojiorHHecxHe MeTOflbi. 
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Phc. 1. YnacTHHKH cHMno3nyMa APIALES-2003. 

B nepe^HeM pa/ry cneBa HanpaBo: M. Schlessmann, S. Downie, C. Erbar, M. Watson, B. van Wyk, M. Pimenov, G. Plunkett, P. Tilney, J. Reduron; b cpe^HeM pn/ty: M. Colombo, 
Q. Liu, M. Liu, W. Wu, F. Reduron, Hong-Keun Choi, P. Gurlal, B. Yoon Lee; b aaJibHCM p5W y: T. Ostroumova, N. Vessio, C. Zanardini, P. Winter, B. de Villiers, P. 
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TeM He MeHee hmchho c AOXJiaAOB nocne^Hero rana uejiecoo6pa3HO HanaTb aHa- 
jih 3 MaTepHajioB CHMno3HyMa. HeMeijxHe HCCne^oBaTejiH K. 3p6ap (Claudia Erbar) h 
n. JlaiiHu (Peter Leinz) H3 XaiinejibOeprcxoro yHHBepcHTeTa npe^CTaBHJiH pe3yjibTaTbi 
KponoTJiHBbix HCCJieAOBaHHii pa3BHTHH ijBeTxa y npe^cTaBHTejieH Apiales b cpaBHeHHH 
c 6 jih 3 khmh («euasterids II» no HOBeihneH xjiaccH<j)HxaijHH APG) n He 6 jih 3 khmh ( Bras- 
sicaceae ) TaKCOHaMH. Kax noxa3ana K. 3p6ap, pa3BHTne BeHHHxa y npe^CTaBHTejien 
Apiales cxoaho c TaxoBbiM y Asterales u Dipsacales, u b to xce BpeMH Hydrocotyle b 3 tom 
OTH omeHHH donee cxoaeH c Araliaceae, neM c Apiaceae . IIocjieAOBaTejibHocTb 3ajio>xe- 
hh a nacTeii ijBeTxa y 30 Hthhhbix oxa3ajiacb aobojibho H3MeHHHBon, npuneM Hydroco¬ 
tyle 6jiH>xe k Araliaceae (y xoTopbix opHeHTaijHfl ijBeTxoB H3MeHHHBa h HHor^a cxo^Ha 
c Campanulales), hqm k ApyniM 30 hthhhlim (II. JlaiiHu). 

AMepHKaHCKHii 6oTaHHK M. UJjieccMaH (Mark A. Schlessmann, HbK)-Hopx, b coaB- 
TopcTBe c F. R. Barrie) npoBeJi uinpoxHe Hccjie^OBaHHH dHOJiorHH ijBeTeHHfl ceBepoaMe- 
pHKaHCKHX 30HTHHHBIX H BblflBHJI y HHX aHApOMOHOOIJHK), MOK- H BHyTpHIJBeTXOByK) 
AHxoraMHK), a Taratce H3MeHHHBOCTb 3KcnpeccHH nona b npe^ejiax HHAHBHAyajibHbix 
pacTeHHH. H3yHeHHbie bham aejurrcfl Ha npoTaHApHnecxHe h npoTorHHHbie, npuneM 
npoTaH^pM paccMaTpHBaeTca xax amjecTpajibHoe cocroflHHe, ho HeT ocHOBaHHH chh- 
TaTb npoTorHHHbie TaxcoHbi moho^hjicthhcckoh rpynnoft. 

HecKOJibKo AOKJia^OB 6 lijio nocB^meHO xapnojioniHecxoii TeMaraxe, Tax xax CTpoe- 
HHe nJlOfla TpaAHIJHOHHO CHHTaeTCfl TaXCOHOMHHeCXH Ba^CHBIM b ceMeftcTBe 30 hthh- 
hlix. K 3 toh rpynne AOXJiaAOB othochjihcb cneAyiomHe cooOmeHHa: T. A. OcTpoyMo- 
boh (MTV), xoTopaa CHCTeMaTH3HpoBajia TaxcoHOMHHecxH 3HaHHMbie npH3HaxH nnoAa 
30HTHHHMX, a Taxxce oxapaxTepH30Bajia npH3Haxn aHaTOMHH jiHcra, HMeiomne TaxcoHO- 
MHnecxoe h OTarHocraHecxoe 3HaneHHe; M. JIio (Mei Liu) c coaBTopaMH (h 3 Rand Afri¬ 
kaans University, HoraHHecbypr, IOAP), xoTopbie cocpeflOTOHHJiH CBoe BHHMaHHe Ha 
xapnojiorHH 30 hthhhbix, 3aHHMaiomHx 6a3ajibHoe nojioxceHHe Ha MOJiexyjwpHbix xna- 
AorpaMMax ceMeftcTBa h noAceMeficTBa Apioideae (cpe#H hhx MHoro TaxcoHOB Kbx- 
hoh A4>phxh) h H. C. JIio (Qi-Xin Liu) c coaBTopaMH (HHCTHTyT EoTaHHXH, HaHXCHH, 
KHP), xoTopbie npoBejiH cpaBHHTejibHoe aHaTOMHHecxoe H3yneHHe mioAOB xHTaficxHx 
npeACTaBHTejieii, othochiuhxch x noAceMeficTBaM Hydrocotyloideae u Saniculoideae. 
Bo Bcex floxjiaAax 3XO h rpynnw noAHepxHBanocb 3HaneHHe CTpyxTypHbix npH3HaxoB 
njiozta b CHCTeMaraxe ceMeiicTBa h Aejiajmcb conocTaBJieHHfl c MOJiexyiwpHOH 4 >hjio- 
reHHen. 

floxjiaflbi cJie^yiomeH rpynnbi mo>xho Ha3BaTb «peniOHajibHbiMH» hjih «<jmopH- 
CTHHeCXHMH» B TOM CMbICJie, HTO BCe OHH 6bIJIH nOCBJmjeHbl pe3yJlbTaTaM peBH3HH 30H- 

THHHblX (j)J10pM Onpe^eJieHHOH TeppHTOpHH- OT XOHTHHeHTa AO OT^eJlLHOH CTpaHBI. 

Xotji tojibxo AOXJiaA 5K.-IL Pe^iopoHa (J.-P. Reduron, OpaHura) HMen TOHHoe Ha3Ba- 
HHe «njnopH,nHCUHnjiHHapHaH MOHoq)a4)H^[ Umbelliferae OpaHUHH» (oxojio 200 bh- 
Wb), Bee ocTajibHbie 6 bijih Taxxce nonbiTxon CHHTe3a pa3Hoo6pa3Hon TaxcoHOMHuecxofi 
HH^opManHH o BHflax ceMeiicTBa, pacnpocTpaHeHHbix Ha orpaHHHeHHoii TeppHTopHH. 
M. T. IlHMeHOB h M. B. JleoHOB (Mry) coo 6 iuhjih o pe3yjn>TaTax Texymen xpHTH- 
Hecxoii peBH3HH 30HTHHHBIX A3HH (464 pO^a H 2093 BHAa), CBeAeHHH O XOTOpbIX xpa- 
hjitcji b cnennajibHOH xoMnbioTepHOH 6a3e AaHHwx ASIUM. B xoporno HjunocTpHpo- 
BaHHOM cooOmeHHH opraHH3aTopbi CHMno3HyMa E.-3. BaH Bhx (Ben-Erik van Wyk) h 
II. M. Thjibhh (Patricia M. Tilney) H3 YHHBepcHTeTa HoraHHec6ypra cyMMHpoBajiH 
AaHHbie O 30HTHHHbIX A^pHXH (lOXCHee Caxapbl H3BeCTHO 69 POAOB, H3 XOTOpbIX 38 3H- 
AeMHHHbi) h MaAaracxapa (16 po^OB, H3 hhx 6 OHAeMHHHbi), hto nocjiy>xHJio xopomeii 
npejiioAHeii x nocjieAOBaBineH no3>xe axcxypcHH b Kancxyio 3eMjno. flpnojiHeHHeM x 
3TOMy AOXJiaAy 6bIJIH COo6meHHfl MeCTHbIX 6oTaHHXOB O peBH3HH a(})pHXaHCXHX pOAOB 

Hermas (B. J. de Villiers et al.) uAnnesorhiza n Chamarea (N. Vessio et al.). E. B. Kjhoh- 
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kob (Mry) npo^eMOHCTpHpoBaji pe3yjibTaTbi H3yHeHHn 3 ohthhhmx KHprH3HH (62 poAa, 
193 BH^a) KaK nacra peBH3HH ceMencTBa b CpeAHen A3hh h Ha BceM KOHTHHeHTe. 
JX OCTaTOHHO ACTaJIBHO H3yHeHHbie KHprH3CKHe TaXCOHbl npeACTaBJWIOT co6oh xopo- 
IHHH 6a3HC AJW CpaBHeHHfl C pOACTBeHHBIMH pOAaMH H BHAaMH COCeAHHX TeppHTOpHH. 
HecKOJibKo ocoGhuxom b 3toh rpynne AoxnaAOB oxa3ajiocb HHTepecHoe cooGmeHne 
M. YoTCOHa (Mark F. Watson, 3AHH6ypr, Bejinxo6pHTaHnn) o 3ohthhhbix Mbhhmli 
(EnpMbl). ,Z(eJIO B TOM, HTO TeppHTOpHH 3TOH CTpaHbl AO CHX nop HCAOCTynHa AJM COBpe- 
MeHHbix noneBbix HccjieAOBaHHH, a cbcachha o (jmope (JjparMeHTapHbi. Abtop oGHapy- 
hchji b 6pHTaHCKHx repGapnnx pnA bhaob, He yxa3aHHbix Ann 6npMaHCXon (fmopbi, 
coGpamibix eme b nepHOA, KorAa CTpaHa BXOAHJia b «EpHTaHCKyio Hhahio». 

flioKJiaABi b o6jiacTH MOJiexynnpHon (J)HnoreHHH OKa3ajiHCb, xa k 3to nacro GbiBaeT Ha 
coBpeMeHHbix KOH(J)epeHijHflx no cncTeMaraxe, b ijeHTpe BHHMaHnn. TaxcoHOMHHecxnn 
cneKTp 3 thx AOKJiaAOB 6 bui uiHpoK — ot Bcero nopAAxa b cpaBHeHHH c poactbchhbimh 
nopAAxaMH (Plunkett et al.) h ijejioro ceMencTBa Araliaceae (Lowry et Plunkett) ao ot- 
AeJibHOH TpnGbi Oenantheae (Downie, Spalik et al.), HexoTopbix poaob — Daucus (Lee 
et al.; Dumet et al.), ohacmhuhlix poaob CxanncTbix rop (Downie, Sun et Hartman), xpn- 
THHeCKHX pOAOB CHHO-THMaJiaHCKOH <j)JIOpbI (BaJIbeXO-POMaH H Ap.) H, HaKOHeit, no- 
nyjinitnn (Panax ginseng ; Choi et Changkyun). I\ M. njiaHKerr (Gregory M. Plunkett, 
Phhmoha, Bhpa^chhhji, CI1IA) b paGoTe, BbinojiHeHHon cobmcctho c G. T. Chandler h 
S. Pinney, noxa3aji, hto nopnAOx Apiales s. str. (Apiaceae + Araliaceae ) AonnceH 6biTb 
pacuinpeH 3 a cneT BianoneHnn erne 6 ceMencTB (Pittosporaceae n MOHoranHbie Aralidia- 
ceae , Torricelliaceae h ap ), hto nacTHHHO HaxoAHT noATBepncAeHne b pacnpeAejieHHH 
HexoTopbix Mop(J)OJiorHHecKHx npH3HaxoB. n. n. JIoypH (Porter P. Lowry, CeHT-JIy- 
hc, Mnccypn, CILIA) b coTpyAHnnecTBe c J. Wen h G. M. Plunkett othm >x e mctoaom 
HCCJ ieAOBaji OTHomeHHH poaob Araliaceae h npeAnoncnn hx HOByio rpynnnpoBxy. Bbi- 
AejieHHbie xjiaAncTnnecxne rpynnbi He TpaxTyioTcn xax TaxcoHbi h hm He npncBanBaiOT- 
cn Ha3BaHHn b cooTBeTCTBHH c npaBHJiaMH HOMeHXJiaTypbi. ,3pyrne aBTopbi, oAHaxo, 
npnAepncnBaioTcn hhoh tohxh 3pemw. B otom OTHomeHHH xapaxTepHa paGoTa C. P. ^o- 
yHH (Stephen R. Downie, ypGaHa, Hjijihhohc, CIIIA) c coaBTopaMH no TpnGe 30 H- 
THHHbix Oenantheae . 06i>eM otoh TpaAmjnoHHon TpnGbi Gbin cymecTBeHHO H3MeHeH 
Ha ocHOBaHHH AaHHbix cexBeHHpoBaHra, (JmxTHHecxH TpnGa Gbina npnpaBHeHa x xna- 
Ae, BXjnonaiomeH poA Oenanthe. Mop<j)OJiornHecxan xapaxTepncraxa TpnGbi b hobom 
noHHMaHHH H3MeHHjiacb, 0Ha CTana oneHb cxyAHon, ho b to nee BpeMn oxa3ajiocb, 
hto HOBan rpynnnpoBxa axojiornnecxn OAHopoAHa, BXjnonaeT npenMymecTBemio tha- 
po(})HJibHbie BHAbi. He nbiTancb peBH30BaTb cncreMy ceMencTBa Ha ocHOBaHHH tojibxo 
M onexyjmpHbix AaHHbix (hto He npeACTaBJineTcn b Haeronmee BpeMn onpaBAaHHbiM), 
K. M. Bajibexo-PoMaH c coaBTopaMH (Mry) ncnojib30Bajin HOBbie AaHHbie cexBeHnpo- 
BaHHH ITS Ann TecTnpoBaHHH rnnoTe3 o TaxcoHOMHHecxnx CBn3nx b xpnTnnecxon rpyn¬ 
ne TaXCOHOB 30HTHHHMX CHHO-rnMaJiaHCXOH (J)JIOpbI H B HeXOTOpbIX CJiyHaHX CMOrJIH 
npeAJio>XHTb HOBbie TaxcoHOMHHecxne pemeHnn, xoTopbie nacraHHo nojiynnjin noA- 
TBep^cAeHne b paMxax Mop^onornnecxoro aHaJiH3a. OAHaxo bo Bcex orax paGoTax pac- 
xoxcAeHne Mop(j)OJiorHHecxHx n MOJiexyjwpHbix rpynnnpoBox oahhx h Tex xce TaxcoHOB 
npeACTaBjnieT cymecTBeHHyio npoGneMy. 3Ta ^ce npoGjieMa HBJweTai oahoh H3 rjiaB- 
hmx b cncTeMaraxe Apymx rpynn pacTeHnn. 

CpeAH nocTepoB otmcthm ABa cooGmeHHH coTpyAHnxoB BoTaHnnecxoro HHcraTyTa 
PAH: B. C. IIlHeep, xoTopan noABena HTorn MHorojieraHM cpaBHHTenbHbiM nccjieAOBa- 
hiwm 3anacHbix GenxoB ceM^H 30HTHHHbix n nojiynnjia pe3yjibTaTbi, nacTO xoporno xop- 
pejinpyiomne c AaHHbiMH cexBeHHpoBaHHH 4)parMeHTOB JXBK; n A. A. Ocxojibcxoro, 
npoAeMOHCTpnpoBaBinero 3HaneHne H3yHeHna aHaTOMnn ApeBecnHbi ajih (JjnnoreHeTH- 
necxnx HccjieAOBaHHH apajineBbix n 30HTHHHbix. 
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Phc. 2. Eao6a6 — npOBHHinw MnyMajiaHra (Boctohhbih TpaHCBaaub). 



Phc. 3. Heteromorpha arborescens — npOBHHijHfl MnyMajiaHra. 
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^Be 6oTaHHHecKHe axcxypcHH (nepBaa — nepeA CHMno 3 HyMOM b ceBepHbie npo- 
bhhijhh IOAP, MnyMajiaHry h JlHMnono — Mpumalanga, Limpopo; BTopaa — nocjie 
CHMno3HyMa b 3 anaAHyio Kancxyio npoBHHUHio — Western Cape) npeACTaBjuum co- 
6 oh He MeHee HHTepecHyio nacTb CHMno 3 HyMa, neM HaynHwe 3 aceAaHHa. OpraHH 3 aTo- 
pw CHMno 3 HyMa iiphjiohchjih 6 ojibiiiHe ycHjma, hto6m co 3 AaTb tocthm bjiaronpmiTHbie 
yCJIOBHfl J\RK 3 HaKOMCTBa C MeCTHbIMH 30 HTHHHMMH H apaJIHeBbIMH B yCJIOBHHX HX eCTe- 
CTBeHHoro npoH 3 pacTaHHa h npoAeMOHCTpnpoBaTb HaH6ojiee npHMenaTejibHbie bham 
(Juiopw b ijejiOM. 3to 6wjio cobccm HenpocTo: MHorae 30 HTHHHbie h apajineBbie b 3tom 
peraoHe pacnpocTpaHeHbi oneHb JioicajibHO. KpoMe Toro, cejibcxaa lOacHas Atfipnxa 
npe^CTaBjiaeT co6oii b ochobhom nacT6Hma, TmaTejibHO oropojxeHHbie KOJiioneii npo- 
bojiokoh. IIo 3 TOMy ycjioBiw nojieBofi pa6oTW 6 mjih ajm Hac oneHb HenpHBbiHHbi. Ha- 
cthhho 3 Ta npo6jieMa pemajiacb nocemeHHeM 6oTaHHHecxHx caAOB (Bcero hx b IOAP 
BoceMb, o6beAHHeHHbix b eAHHyio ceTb), b xaacAOM H 3 xoTopwx ecib pe 3 epBaTW npnpoA- 
HOH paCTHTeJIbHOCTH. 

nepBaa 3 KcxypcHa (3 ahji) npoxoAHJia b npe^enax 6biBHieii npoBHHijHH (eme paHb- 
rne He 3 aBHCHMoro 6ypcxoro rocyzjapcTBa) TpaHCBaajib, r^e npeoGjia^aeT caBaHHa. 3/jecb 
mm BH^ejiH 6ao6a6 (Adansonia; pnc. 2 ) c KpynHbiMH ijBeTxaMH, pa 3 Hbie bham 30hthko- 
bhahmx axaijHH, ApeBOBHAHMe anoe h MOJionaH. B paiioHe Nelspruit Magoebaskloof 
b npnpoAe h b 6oTaHHnecKOM ca^y Lowveld y Hac 6buia B 03 M 0 >xH 0 CTb bhactb pa 3 Hbie 
bham Cussonia , Schejflera h Polyscias (Araliaceae ), ApeBOBHAHMe 30 hthhhmc Hetero - 
morpha arborescens (pnc. 3) h Steganotaenia araliacea. Ha cKJiOHax rop Wolkberg 6 jih3 
H^enertsburg (iiohth y caMoro kukhoto TponHKa) Ha TpaBHHHCTbix CKJiOHax h baojib 
pynbeB HabjuoAajiocb 6ojibuiee pa3HOo6pa3He 30hthhhmx — Alepidea, Peucedanum , 
oahh H3 3 HAeMHHHbix bhaob Conium , Amesorhiza , Apyrofi bha Heteromorpha , Sium re- 
pandum , Benda thunbergii , e/jHHCTBeHHbiH K»KHoa^pHKaHCKHH bh jxBupleurum. Ha 06- 
paraoM nyTH b npeTopHio HaM noKa3ajiH Mecrabifi bha Deverra po/ja, Umbelliferae c 
AH 3 bK)HKTHBHMM apeaJIOM B apHAHMX paHOHaX CpeAH3eMHOMOpb« H lOjKHOH A(J)pHKH. 

BTopaa axcxypcH* b W. Cape 6biJia 6ojiee npoAOJDKHTejibHofi (6 AHeii). Bo BpeMa 
AByxnacoBoro nepejieTa H3 HoraHHec6ypra b KeimTayH mojkho 6 buio Habjiio^aTb apHA- 
Hyio pacraTejibHOCTb ueHTpajibHofi nacTH IOAP (bacceHHa p. OpaHHeeBofi) h ee nocre- 
neHHMH nepexoA b objiacra Kapy (Kappy) k pacraTejibHOcra Kancxofi npoBHHUHH, nep- 
BOe 3 HaKOMCTBO C KOTOpOH npOHCXOAHJIO y ynaCTHHKOB CHMn 03 HyMa B bOTaHHHeCKOM 
cajay Harold Porter National Botanical Garden y 3ajiHBa Betty’s Bay BOCTOHHee KeHirray- 
Ha. Bee CKJIOHbl HeBbICOKHX rop nOKpbITbl 3 AeCb THnHHHbIM KyCTapHHKOBbIM ECeCTKOJIH- 
cthmm (J)HH6omeM, no AOJiHHaM pynbeB c npHMecbio HeBbicoKHx aepeBbeB. Tpyzuio 6 m- 
jio peuiHTb — cocpeAOTOHHTbca jih Ha oGbeicrax y 3 Koro HHTepeca, a epe^n hhx 6 buiH 
KyCTapHHKOBbie Peucedanum h Hermas villosa H3 Hydrocotyloideae c uejibHMMH 6ejio- 
BOHJIOHHMMH CHH 3 y JIHCTbHMH, HJIH BOCXHIUaTbCH TaKHMH AHKOBHHaMH MeCTHOH (J)JIO- 

pbi, Kax BejiHKOJienHan Protea cynaroides (pnc. 4 ), ApeBOBHAHMe anoe (pnc. 5 ), pa 3 HO- 
o 6 pa 3 Hbie BHAbi 3 HAeMHHHoro ceMeficTBa Restionaceae hjih KycrapHHKOBaa Aristea H3 
HpHcoBbix. Ta )Ke AHJieMMa Ha 6epery oxeaHa (to jih Hhahhckoto, to jih ATJiaHTHHecKO- 
ro) b MecTenKe Stony Point — cobnpaTb jih 3 HAeMHHHbiH Dasispermum suffruticosum , 
Ha6jiK>AaTb jih 3 a 3 a 6 aBHbiMH mcjikhmh a(J>pHKaHCKHMH nHHrBHHaMH. CjieAyiomHe Asa 
AHa 6buiH nocBameHbi 6ojiee AeTajibHOMy 3 HaKOMCTBy c (J)jiopofi h pacTHTejibHocTbio 
OKpecraocTeii KenmayHa (CTonoBaa ropa, 6oTaHHnecKHH caA Kirstenbosch, KancKHH 
nojiyocTpoB). CTOJioBaa ropa MHoroKpaTHO onncbiBajiacb b 6 oTaHHHecKofi jiHTepaType 
(cm., HanpHMep, J. Hutchinson. A botanist in Southern Africa, 1946 ), Tax Kax hmchho 
3 Aecb eBponenexHe 6oTaHHKH o6biHHO 3 HaxoMHJiHCb c xanexofi (J)jiopofi. Cefinac 3to 
MecTO MaccoBoro TypH 3 Ma, ho, HecMOTpa Ha o6hjihc ny6jiHKH, pacraTejibHOCTb xoporno 
coxpaHHjiacb Ha mockoh BepuiHHe h TeM 6ojiee Ha xpyTbix cxjioHax h, b o6meM, coot- 
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Phc. 4. Protea cynaroides — Harold Porter National Botanical Garden, 3ana£Haa Kancicaa npoBHHUHH. 



Phc. 5. Ben-Erik van Wyk h Aloe plicatula — Harold Porter National Botanical Garden. 



Phc. 6. Leucadendron argenteum — Kirsten- 
bosch National Botanical Garden. 


Phc. 7. Hermas villosa — Kirstenbosch National 
Botanical Garden, 3ana^Haa KancKaa npOBHHijHJi. 


BeTCTByeT onwcaHHaM XaTHHHcoHa. Ha Ctojioboh rope BCTpenaeTca Hecxojitxo bhaob 
Erica , oGmhho oneHb AexopaTHBHbix. 3^ecb mm Ha6jiK)/tajiH p «a bhaob Cent ell a, na- 
cthhho TpaBHHHCTMX, HacTHHHO noJiyKycTapHHKOBMx, ABa BHAa Hermas, eme oahh xyc- 
TapHHKOBbiii Peucedanwn ( P . galbanum). CeBepHbie h ceBepo-BocroHHbie ckjiohm ropbi 
(Skeleton Gorge h ap) HaxoAflTCJi Ha TeppHTopHH KHpcTeH6omcKoro GoTaHHHecxoro 
ca,zta, noacajiyfi, Jiynuiero b IOechoh A<}>pHxe, HMeiomero boraiyio xojuiexmiio mccthhx 
bhaob h Be^ymero axTHBHbifi o6mch ceMeHaMH h pacTeHHHMH (Ha xoMMepnecxofi ocho- 
Be). 3Aecb moecho 6mjio Ha6jnoAaTb poiimny «cepe6paHoro AepeBa» (Leucadendron ar¬ 
genteum , ceM. Proteaceae; pnc. 6) h cxoahmh c MoaoxeBejibHHXOM Widdringtonia nodi¬ 
flora ; 3fleci> 6mjih BCTpeneHbi HexoTopbie CBoeo6pa3HMe 30HTHHHbie — xycTapHHxoBbifi 
Anginon difforme , 6e3 coabcthh, c nepBoro B3nwAa HanoMHHaiomHH 3<}>eApy, MHoro 
Hermas villosa (pnc. 7), Lichtensteinia procera , Glia h MHoro HHTepecHMX bhaob Apy- 
rax ceMeficTB, KOTopMe He Tax-TO Jierxo obHapyacHTb b npnpoAe. 3xcxypci«i b pafioHe 
MMca flo6pofi HaAoxAbi, r^e pacnonoaceH Cape Point Nature Reserve h Bee cxjiohm no- 
xpMTM Bee TeM ace 6ecxoHeHHMM (J)HH6omeM co cjieAaMH nacrbix noaeapoB, xoTopbie, 
xa^ceTca, HAyr tojibxo Ha nojn>3y 3toh pacTHTejibHocra, HMena b ochobhom omoijho- 
HajitHO no3HaBaTejii>HMH xapaxTep («BCTpena AByx oxeaHOB» h ap )- OAHaxo bo BpeMa 
ee 6mjih hbha^hm peAKHe Annesorhiza macrocarpa c mhchctmmh yTOJimeHHMMH Bepe- 
TeHOBHAHbiMH MOHXoBaTMMH xopHHMH (pnc. 8) h Itasina filifolia. nocne 3Toro, xa3a- 
Jioct, TpyAHO 6 mjio 05XHAaTb nero-jinbo eme Gojiee yAHBHTejibHoro. nocneAHaa axcxyp- 
chji b ropM Cederberg (ot 3AeuiHero «xeApa» — Widdringtonia cedarbergensis , xoto- 
pbifi yBHAeTb yace oneHb cjiohcho) ceBepo-3anaAHee KefimayHa noxa3ajia, hto 3to He Tax. 
H 3 BCTpeneHHbix 3Aecb 30 hthhhmx oco6oe BnenaTJieHHe npoH3Beji Polemanniopsis 
marlothii (pnc. 9), xpynHbm xopaBbin xcepo<J)HJibHMH xycTapHHX, bctbh xoToporo b hh- 
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Phc. 9. Polemanniopsis marlothii b ropax Cederberg, 3ana^Ha5i Kancnax npoBHHUHX. 
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Bape (b pa3rap jieTa!) 6mjih jihuichm jihctbcb, ho 3aT0 noicpMTM MHoroHHCJieHHMMH 
AObojibho KpynHbiMH 30HTHKaMH. Ha o6paTHOM nyra b KeimTayH mbi nocemira Karoo 
Botanical Garden 6jih3 r. Worcester, npeACTaBjnnomHH co6ofi 3anoBeAHHK Kcepo<f)HJib- 
hoh pacTHTejitHOCTH o6jiacra Kapy c MHoroHHCJieHHMMH AHKopacTymHMH HH3KHMH Ae- 

peBbHMH H KyCTapHHKaMH C HenpHBMHHO TOJICTMMH c6e)KHCTMMH CTBOJiaMH H BeTBHMH, 
cpe^H hhx HecKOJibKO bhaob Pelargonium. IIpHflTHMM 3aBepmeHHeM 3KCKypcHH h Bce- 
ro CHMno3nyMa 6mjio nocemeHHe Nederburg Wine Estate, r^e coxpaHjnoTca TpaAHijHH 
(J>paHuy3CKoro bhhoacjihji, 3aBe3eHHMe ciOAa eme ryreHOTaMH, beacaBiiiHMH b lOacHyio 
A({>pHKy ot pejiHrH03HMX npecjieAOBaHHH Ha poAHHe. 

CodpaHHMe bo BpeMfl 3KCKypcHH h nocemeHHH mccthmx repdapneB h OoTaHHHe- 
ckhx caAOB MaTepnajiM HaxoAflTca b Mockobckom yHHBepcHTeTe (Mry). 

HacTt coodmeHHH, npeACTaBJieHHMX Ha CHMno3HyMe, 6yAeT onybjiHKOBaHa b 
«South African Journal of Bonaty». 

CjieAyiomHH CHMno3HyM no ashhoh TeMaraice HaMeneHo npoBecra b BeHe b 2005 r. 
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Ta6nHija I. Mop(|)OJiornfl tbihhhok npeACTaBHTeneH no/jpo^OB Salvia , Leonia h Sclarea. 

1,2 — o6iu,hh bh^ 3 aAHeH tbihhhkh (cTaMHHOAHa) Salvia glutinosa ( 1) h S. pratensis (2); 3 — 16 — (JjparMeHT nepeAHen 
tbihhhkh Ha pa3JiHHHbix 3 Tariax ee Mop(f)oreHe3a (3aflH«B noHOBHHKa nbiJibHHKa y^aneHa); S. stenophylla (3, 4), S. przewal- 
skii (5), S. glutinosa (6), S. pratensis (7, 8), S. verbenaca (9), S. jurisicii (10), S. nutans (11), S. canariensis (12), S. vi- 
ridis (13 — 16); 17 — npoAOJibHbm pa 3 pe 3 OyTOHa S. pratensis; 18, 19 — npOAOJibHbiH pa3pe3 HBeTKa S. glutinosa (18) n 
S. viridis (19); 20 — nonepenHbiH pa3pe3 HBeTica S. przewalskii b iuiockocth TbiHHHOHHbix hhtch. MacniTaOHaji JiHHeHKa: 
1 — 4, 7— 9, 13—15 — 0.1 mm; 5, 6. 10 — 12, 16 — 0.5 mm; 17, 19. 20 — 1 mm; 18 — 10 mm. 




Ta6jiHua II. Mop({)OJiorHfl tmhhhok npeacTaBHTejieft noapo/jOB Covola h Calosphace. 

1 — 17 — nepeflHHH TMHHHKa (hjih ee $parMeHT) Ha pa3JiHHHMX 3Tanax Mop(J)oreHe3a (3aaH«a nojiOBHHKa ntuibHHKa yaa- 
JieHa Ha Bcex npenapaTax, KpOMe 2 h 4): Salvia verticillata ( 1, 2), S. tiliaefolia (3, 4), S. reflexa (5), S. hispanica (6—9). 
S. arizonica (10 — 13), S. patens (14), S. splendens (15), S. coccinea (16, 17)’, 18, 20 — npoaojibHbiH pa 3 pe 3 HBenca 
S. splendens (18) h S. patens (20); 19 — npoaojibHBiH pa3pe3 6yTOHa S. patens. MacmTa6Haa JiHHeHKa: 1, 3 —7, 10, 16 — 
0.1 mm; 8, 12 — 0.5 mm; 2, 9, 13 — 15,17 — 1 mm; 18—20 — 5 mm. 


TaSjiHua I. Lindera vassilenkoi var. minima h L.fragrans. 

1 — 6 — Lindera vassilenkoi var. minima , koji. 985 (EHH): 1 — OTnenaTOK 23, X3; 2 — oTneuaTOK 20A, X4; 3 omena- 
tok 27, X4; 4 — OTneuaTOK 20a; 5 — to >Ke, X3; 6 — OTnenaTOK 19; 7 — L. fragrans, I^eHTpanKHtiH KHTafi, Nan-T'O 

and mountains to northward, A. Henry, 1888. 








TaojiHiia II. Lindera triloba h L. vassilenkoi var. minima. 


1,2 — Lindera triloba, .Hiiohhh, Jninano: Pass Wadatoge, 1968: 1 — Haiyp. BejiHHHHa; 2 — to tkc , X4; 3 —7 — L. vassi¬ 
lenkoi var. minima, koji. 985 (EHH): 3 — OTnenaTOK 20A; 4 — to ^ce, X3 (tojiothii); 5 — OTnenaTOK 27; 6 — oraenaTOK 

23; 7 — OTnenaTOK 25. 





Ta6nima I. 1—6 — Paramyrtacicarpus plurilocularis gen. et sp. nov., koji. EHH 959. 


1 — rcmoTHn, o6p. 251. OTnenaTOK ruiona, X10; 2 — 4, 6 — H30THm>i, o6p. 252, 253, 255. OTnenaTKH iuioaob c rHe3,aaMH, 
conepjKamHMH MHoroHHcneHHbie ceMH 3 anaTKH, XlO; 5 — h 30 thii, o6p. 254. OTnenaTOK nnona c rHe3AOM, BKJiiOHaiomHM 

eilHHHHHOe ceMB, XlO. 
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. 1 —/ KJlcTKH HapyJKHOH nOBepXHOCTH CeMeH 

plurilocularis ( 1 — 5) h coBpeMeHHoro Campor 


HHO BbITHHyTbie KJieTKH Hapy>KHOH nOBepXHOCTH CeMeH 
JieTKH 6op03aHaTOH Hapy)KHOH nOBepXHOCTH CeMeHHOi 
HeHKa: 1 — 100 mkm: 2 — 7 
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